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c Foreword 

F IRE SAFETY in schools is of interest, and immediate concern to 
a large segment of the Nation’s population. Approximately one- 
fifth of the people are either dttehding, or are connected in some man- 
ner with the operation of educational institutions. Fire poses a real 
danger to them and is a persistent, annoying problem for their par- 
ents, relatives, and friends. The threat of fire can never be completely 
eliminated from school buildings, but its dangers can be minimized 
with sound planning. This may be accomplished by a three-prong 
attack: prevention, control, and protection - 
Responsibility and authority for school fire safety is shared by 
many persons in this Nation. The relationship of responsibility and 
authority to a knowledge of acceptable fire safety procedures is im- 
portant in the. process of eliminating or reducing fire danger in the 
Nation’s educational institutions. 

Many magazine articles, pamphlets, and publications on specific 
aspects of school fires are available, but few publications present an 
overview for a complete program of school fire safety. This publica- 
tion was accordingly compiled and written for the purpose of bring- 
ing together in one document the latest available information, re* 
search, and proven practices so that administrators and others who 
have authority and responsibility in this area may plan a compre- 
hensive program of school fire safety. 

It is hoped that the present bulletin will aid them in understand- 
ing the" total scope of the problem, in reaffirming their responsibility 
and authority for school fire safety, in detecting fire hazards in school 
facilities, in improving housekeeping and maintenance for fire safety, 
jnd in developing understanding of the place and function of fire- 
protective equipment. 

Many helpful suggestions for this publication were received from 
individuals and organizations. The Office wishes to express thanks 
for this assistance and for the privilege of using certain drawings, 
tables, charts, and other quoted materials. 


Fred R. Beach, 

Director, Administration Branch, 

Division of Elementary and Secondary Education. 

^ Eric R. Baber, 

* Acting Assistant Commissioner , 
Bureau of Educational Research and Development. 
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Chapter I 

The Problem 


F IRE SAFETY IN SCHOOLS, long recognized as a serious prob- 
lem by both public officials and lay citizens, is concerned with 
preventing personal injury or death and property damage or destruc- 
tion. The responsibility for this prevention is lodged in many hands, 
but school officials having jurisdiction in the matter are usually 
charged with developing and implementing administrative policies 
governing appropriate procedures and actions. Basic information, 
however, is not always available to these officials. The purpose of the 
present bulletin, therefore, is to incorporate^and consolidate in one 
volume the most recent developments concerning the nature and effects 
of fires, responsibility for school fire safety, fire hazards prevalent on 
sites and in buildings, acceptable housekeeping practices, and fire pro- 
tective and extinguishment devices and equipment. 


National Problem . 

The problem of school fire safety is national in scope, since no school 
building, public or private, is entirely free from the hazards of fire, 
and no official conducting a program of education, or having an obli- 
gation for safety of persons in public places, can remove himself from 
the moral, if not legal, responsibility, for fire safety. One national 
organization 1 estimates that an average of 11 school fires occur each 
day. Each of these is a local fire affecting a particular community, 
but over a period of time hundreds of communities across the entire 
country experience the horror of, school fires. The annual school 
property logs and occasional loss of life point to the need for greater 
national knowledge and emphasis on procedures to insure school fire 
safety. Hence, the problem is not just local in nature, but national, 
deserving the attention of many persons. Concerning this problem 
the Federal Fire Council * * states : 

There Is a need to re-examine some of the basic concepts In the lire safety 
field and to Increase onr basic knowledge of the phenomena of fire and its 

1 National Commission on Safetj Education (NBA). Action for Safety (vol. 14, No. 0). 
Washington « : The Commission, 1201 Sixteenth Street NW. December 1061. p. 8. 

* Federal Fire ConncU. Newsletter (to1.‘ 2. No. 8). Washington 25: The Council. 
^10th and r Streets NW. October 1061. 
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suppression. The present day scientific tempo is out -stripping the fire safety 
field — partly due to an inadequate foundation which results in gaps in vital 
knowledge. New developments in materials, products, and ojieration, ns 
well ns human habits ami mores, severely tax efforts to adequately safeguard 
against unwanted tire. Also, some problems can be traced to procedures 
which by-pass tire safety personnel or restrict the free flow of necessary in- 
formation to them. x 

The statement quoted identifies several problems affecting school 
fire safety, few of which could l>e solved solely at the local level, thus 
indicating a need for the concept that school fire safety is a local, State, 
and National problem. Nelson and Royer * 3 suggest that fire safety 
is the responsibility of everyone. They emphasize that if we are will- 
ing to gamble with mass death, then. we should not be indignant when 
it arrives. 

n 

Nature of Fires 

Understanding the processes and results of fire is important, for 
those who are responsible for school tire safety. Knowledge of how 
fire starts, how it grows, how it may affect building occupants, and 
how mail may protect himself from it, should influence responsible 
persons in their planning for fire safe schools. 


Description 

In defining the process of fire, Layman 4 says: 

Fire is a chemical reaction in which oxygen combines with fuel at a rate 
sufficient to produce both heat and light. The essentials of this process are: 
Fuel— any combustible gas, liquid or solidgQ^xygen — sufficient in volume 
to support the process of combustion and muially supplied from surround- 
ing air; heat — sufficient in volume ayd intensity to raise the temi>erature 
of fuel to its ignition or kindling i>oint. 

• 

Elements 

The elements of fire are smoke, expanded air, unexploded gas, 
uncontrolled heat, and flame. The growth of fire depends oil many 
variable factors, several of which are the amount of oxygen, the 
amount of combustible material, and the concentrat ion of heat. These 
variables may be difficult to calculate, but it should be remembered 
that the rapidity with which fire can be expected to bum is especially 
important to school officials. 


8 F. W. Nelson and Keith Royer. “Why Mass Fire Deaths." Iowa Cttttodian's News- 

letter (vol. 29). March-Aprll 1959. 

4 Lloyd Layman. Attacking and Extinguishing Interior Fires . Boston 10 : National 
Fire Protection Association, 00 Batterymarch Street. 1952. p. 7. 
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Oxygen, one of the elements which support fite. is nearly always 
' available: Another element needed to support it fuel. In many 
cases the fuel most plentiful and available in school buildings is wood 
and wood products. Laboratory findings show what happens to 
wood when it burns. In one laboratory experiment when pounds 
of dry wood were placed in a retort at 300° C the results were the 
following: 

♦ The wood was reduced to chareoal.- 
+ Three-fourths of a tumbler of liquid was distilled. 

+ Three cubic feet of pas was formed . 4 * 6 

Coe K states that more lives are lost from gases than from fire itself. 
When gases are formed there is a tremendous atmospheric expansion: 
for example, 1 ton of wood heated to 400° C will produce 7,000 cubic 
feet of gas, 40 percent of which is defdly carbon monoxide. 

Some type of fuel is generally available in school buildings. For 
example, an 8-foot- Christmas tree with decorations and packages 
represents about 100 pounds of combustible materials in one class- 
room. If this amount of combustible material became ignited, with 
sufficient oxygen to support combustion, the amount of heat generated 
would be equal to that produced by 15 gallons of gasoline, or approx- 
imately 800,000 H.T.U.’s per hour. 7 The release of this amount of 
heat in from 5 to 15 minutes in one classroom would probably destroy 
all . life in the room and do other serious damage. 

Smoke, a byproduct, of fire, is produced jnore by a smoldering than 
by a free-burning fire. A report 8 of the Division of Surveys and 
Field Services of (ieorge Peabody College states that a smoldering 
fire without flame produces carbon monoxide (a colorless, odorless, 
lethal poison) in fatal quantities, without doing material damage to 
the structure. This concept is supported by Layman, who indicates 
that, even though flame production ceases when the oxygen content 
of the surrounding atmosphere falls below 15 percent, smouldering 
burning will continue. Concerning other characteristics of smoke 
released from burning, he states : 9 . 

Smoke released in fke burning of ordinary combustibles consists of a 
mixture of va|x>rs and gases in which minute particles of carbon, tar and 
ash are sus]>ended. Smoke is a product of incomplete combustion. All 
smoke is toxic to some degree and is an irritant to the respiratory system 
and eyes. There is always some {arhon monoxide present in smoke and 


* Durham Sc Bates, Inc. Stop Fires — Save Lire#. Portland. Oreg. : The Corporation. 

1H)1 8.W. Washington Street, n.d. p. 12. 

6 Theodore I. Coe. Fire — Friend and Foe of Man. Bulletin of the American Institute 
of Architect it (AIA File No. HO). Juntiary-February 1054. p. 50. 

7 F. W. Nelson and Keith Royer, op, clt. 

* George Peahody College for Teachers, Division of Surveys and Field Services. Disaster 
kcadincHH in l nilergradnate Education. Nashville. Tenn. The College. 10C0. p. 56. 
(Prepared for the Office of Civil Defense Mobilization). 

* Lloyd Layman, op. cit. p. 7-8. 

• 
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the amount can vary from a small trace to a deadly percentage depending 
upon conditions of combustion. ... 

Untenability and Evacuation 

The rapidity with which smoke and heat travel through a build- 
ing is not generally recognized by lay persons. Post mortems of 
fires prove that lfTnny fatalities result .from smoke asphyxiation. 

The summarized results of the Los Angeles Fire Department fire 
tests reveals that smoke from both smoldering and free-burning fires 
was th%prineipal hazard to life, and nearly always untenable smoke 
conditions preceded untenable temperature conditions. In these tests, 
fires were started at the bottom of stairways, in classrooms, and in 
corridors. Untenable smoke conditions were reached in 2 to 7 
minutes on at least one entire floor above the fire. At this point, it 
is interesting to note, evacuation time from a three-story building is 
estimated to be 2 to 3 minutes.* 0 

The following graphs compiled from information of the Los Angeles 
Fire Department fire tests show the untenable heat and the unbearable 
smoke conditions as they existed during the tests. 

The graphs show vividly what times were recorded to reach a level of 
either untenable or unbearable heat on each floor that would preclude the 
use of building corridors as a means of escape from the. building. One 
"should keep in mind that occupants of upjter floors must jvass through the 
first floor to reach the outside of the building — whatever condition obtains 
on the first floor is a limiting escape factor." 

Test criteria were established on three items of significance: 

1. Untenable heat was said to be present when thermocouples in hallways 
read 150* P at headbeight. 

2. Untenable smoke was said to be present when it was impossible to read 
12-inch-high illuminated block letters on a white placard at a distance of 
45 feet. 

3. Evacuation drill time was established as 1 minute per floor, l.e., it 
would take 3 minutes to evacuate everyone from a 3-story building; 2 
minutes from a 2-story building. 

In stating the nature of fire and its effects, one study 12 lists the 
following points: 

The lethal products of Are are smoke and toxic 'gases, heat, and flame. 

2. Hazards of life from developing fires are likeliest to be : first, smoke and 
toxic gases ; then beat ; finally, flame. 


10 Los Angeles Fire Department. Operation School Burning, by the National Fire Pro- 
tection Association. 1959. p. 25-20. 

“Federation of Mutual Fire Insurance Companies. Is Your Student HouitnyFire Sofef 
Chicago 6 : The Federation. 20 North Wacker Drive. 1900. p. 39-40. 

“Building Research Advisory Board. Committee on Fire Research. School Fires: An 
Approach to Life Safety. Washington : National Academy of Sciences — National Research 
CouncU. 1900. p. 2. 
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3. These hazards can I* controlled and the time available for safe escape 
can be extended. 

4. When proper measures to control these hazards are not taken, the time 
auiilahle for escajie may be reduced to zero. 

t Classifications and Hazard Areas 

One nationally recognized classification of fires groups them info 
our classes.’ 3 This is based on the type of combust ibliv material which 
feeds the fire and the type of extinguishing agent which is most effec- 
tive for controlling a fire fed by this material. The classes are: 

r/oM A JVc*. defined ns tires In ordinnry combustible materials such ns 
wood, cloth. pai>er. etc. 

Cla* 8 ‘/T Fins, defined ns tires in flammable petroleum products or other 
flammable liquids. Rreasee. etc. 

ZZZ Ff r*' , <le ? n0d ns flres ,nv " ,vin * electrical equipment 

imiwrtnnce ° non-conductivity of the extinguishing media is of 

Other Fire* involving certain combustible n.etnls or reactive chemicals re- 
quire, in some cases, si»ecial extinguishing agents or techniques. 

The fiie hazard classification of an area is dependent upon the type 
of construction, the materials used, and the activities conducted in the 
particular area. It is desirable to know the fire hazard classification 

of school buildings. «pThree types of school hazard areas are identified 
as follows: 

1. Light hazard: classrooms, hallways, stairwells, gymnasiums, and audito- 
nums. 

2. Ordinary hazard: stages, boiler rooms, storage areas, shops, domestic sci- 
ence suites, manual training departments, and the like. 

3 5'!™ t ' a:ard: places whpre hazardous materials are present unhazardous 

activities occur, as in spray painting." 


Important Factors 

Persons responsible for. school fire safety need statistics concerning 
the origin and causes of school fires so that they may know the record 
and can plan accordingly. 

In a study of 300 school fires, the National Fire Protection \sso- 
emtim. has drawn soma conclusion as to place of origin, causes, con- 
tiibulmg factors, time of origin, ami methods of detection. Some 
significant findings are shown in tables 1 through 5.' 5 

1 p° a 0 ' Pr ° teCtl0n Ax8 ° cln “ on Portable Fire Extinguishes (NFPA N«. 10). 


L — Places Where 300 School Fires Originated 


Total 


Classroom 

Unused area . . . 
Furnace room... 
Storage room . . . 


Auditorium 

Stage 

Unknown usage. 
Janitor’s room . . 


Floor or ceiling 

(gymnasium ... 

Manual training room 
Hallway 
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Kitchen. 

Wall 

Laboratory 

Under building or in yard. 


Office 

Cafeteria 

Teacher’s room 
Library 


Student locker room. 

J Utility room 

Lavatory 


Base- 

ment 


65 


3 

1 

25 

10 

1 

1 

10 

4 


2 

-2 

2 

1 


First 

story 


137 


32 

5 

10 

16 

14 

5 

5 

8 

9 

6 
4 

4 

4 

o 


Upper 

story 


49 


13 


Attic 


43 


3 

3 

2 

2 

1 

1 

1 

* 2 

1 

2 

5 


40 


Total 


300 


48 

41 

30 

28 

20 

18 

17 

11 

10 

10 

9 

8 

7 

7 

7 

6 

6 

4 

3 

3 

3 

2 

2 


Table 2.— Percentage Analysis of the Causes of 300 School Fires 

# 

Cause Percent 

FLECTRICAL J 3i 5 

Wiring, overload or short circuit 29. 1 

Appliances, defective 3 9 

Motors, defective j 5 

Heating and rooking cquipmi'nt , defective or poor installation 18.$ 

Central heating systems _ 9,7 

Smokepipes 3 4 

Chimneys ; 2 0 

Unit heaters and stoves 2. 4 

Incendiary ' ^ ^ 

Vandalism 7 3 

Other or unknown persons 5 3 

Smoking and matches U 0 

. 654284 O — 62 2 7 


9 

ERIC 


h 



Table 2.— Percentage Analysis of the Causes of 300 School Fires— Continued 


Cau«e 

Lightning 

|H>ntaneous iguition: rags and mojisj 

(«aa explosions 

Originated outside, spread to building.. 

Children and matches 

Light bulb in contact with stage curtnin 

Sparks on roof . 

Miscellaneous known causes 


Percent 

- tS. 8 

. 4.9 

- 2.9 

- 1.9 

- 1.0 
. 1.0 
. 1.0 

4.4 


Total 


l , — 100.0 


Table 3,-Factors Contributing to Extent of Damage in 300 School Fires 


PUBLIC FIRE4PROTECTION 


No water for fire, fighting 

Inadequate water for Are fighting 

No public fire department available... 
Inadequate manpower and equipment: 


Number 
of ftret 
57 
44 

38 

0 


PRIVATE FIRE PROTECTION 
No sprinklers 

No automatic detection or watchman 

Employees fought fire, delayed alarm 

Watchman protection substandard " " 

Pytlal sprinklers, origin In unsprinkled area 


CONTENTS 

Records destroyed 

Oil and other flammable floor finish 

Combustible stage curtains 

Combustible decorations 

Flammable liquids Improperly stored 

Combustible material improperly stored 

Dirt in heating ducts 


32 

30 

11 

7 

6 

4 

3 


CONSTRUCTION 

Undivided attics 

Open stairways 

Nonflres topped walla.. 

Combustible Interior finish 

Flbreboard 

Plywood 

Miscellaneous other 

Furnace not cut off ” 

Nonfirestopped joist channels " 

No division walls where needed 

Ventilating ducts terminating in attic 

Unprotected openings in Are wall 


67 

52 

46 

37 

25 

7 

5 

22 

21 

17 

15 

11 
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Table 3. — Factors Contributing. to Extent of Damage in 300 School Fires — Con. 


CONSTRUCTION (con’L) . 

.< Nutfober 

of fires 

. Spread' through beattng ducts 8 

■.Open pipe shafts 6 

No proscenium curtain 4 

Cumbustlble air ducts 4 

Open paper chute.... 8 


Table 4. — Time of 300 School Fires and Operating Status of the School 


Time 

Midnight to 6 a.ni— 102 

0:00 a.ni. to noon ^ 58 

Noon to 0 :00 p.m (JO 

0 :00 p.m. to midnight. * 71 


Operating Status 

School closed 

School occupied, not in session 

School in session 


200 

50 

44 


•Early discovery is important in the control of fires. Thus, it is of 
Interest to note how the .‘100 fires studied by the Association were de- 
lected, as revealed in table 5 below. 


Table 5 . — Wags in Which 300 School Fires Were Discovered 


Total 

Teachers 

Sprinkler alarms 

Explosions 

Watchmen 


0 Outsiders 

5 Janitors 

4 Students 

4 Unknown occupants 


300 

205 

31 

24 

18 


In another study of 21 large-loss school fires involving a total 
damage of $9,033,500 in 1956, the National Fire Protection Asso- 
ciation reported that 18 were in elementary and secondary schools 
and 3 were in colleges. Of these 21 fires, 6 were discovered while 
school was in session, but none promptly. This leads to a conclusion 
drawn by the Association that automatic protection-detection equip- 
ment is necessary for prompt discovery and control of fires even 
when a building is occupied. Other significant items reported in 
this study are the following: 

4- None of the schools had a central-station or fire department connected 
automatic alarm system. 

4 None of the buildings bad a complete sprinkler system. 

4 None of the 21 large-loss school fires involved buildings of fire-resistive 
or noncombustible construction. _ 

4 All but two of these fires spread beyond the floor of origin. 

“Twenty-one Large Low School Fires. In Large Lost Fires of I9S6. 1957. p. 311-12. 
(Reprint from the l/FPA Quarterly, April 1957.) 
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+ One of the two fires that did not spread beyond the story of origin 
occurred in a one-story building without a basement; the other fire ' 
originated in the attic while the school was occupied, and burned off 
the roof. 

4 - Qpen stairways (14 cases) and walls that were not firestopped (7 cases) 
were the most common routes followed by the fires. 


Effects of School Fires 


The effects of school fires can never be completely calculated, es- 
pecially in terms of monetary values. For example, the value of 
lives lost because of fire cannot be expressed in dollars and cents. In 
fact, the loss can ’be report ed only in terms of cold statistics, which 
do not express the personal loss to families and relatives or the overall 
loss to society. The loss of, or damage to, property can be calculated, 
jud where injured losses are high, insurance rates are also usually 
high, creating a demand for school funds that might otherwise be 
spent on the educational program itself. Moreover, if insurance 
coverage obligates insurance companies to pay total property replace- 
ihent costs, the indemnification would not cover such intangibles as 
loss of time, inconvenience, and disruption to the educational pro- 
gram. Thus, students in particular and society in general lose when 
fires strike school buildings. 

y 

Fatalities and Factors 




\ 


' Since the numerical loss of life and the dollar value of property 
loss are the only factors which can be calculated, some statistics on 
these two factors are of interest. Records 17 reveal that in the 
United States and Canada, 821 lives were lost in 37 fatal school fires 
during the years 1900-58. Of th$_821 lives lost, 358 were due to 
explosions, 14 to entering or re-entering the building, and 449 because 
of other factors. Many of this last group might, have been saved 
except for delays in evacuating the building after the fire started. 

Loss of life from school fires may be further emphasized by show- 
ing that each year during the past 50. years an average of 18 people 
(children, teachers, and firemen) died. 18 

Internal explosions, combustible contents, and inadequate or im- 
proper exits contributed to the loss of 40 lives in 35 fatal school fires. 
More specifically, half of these* persons died because they could not 


" Research Advisory Board, Committee on Fire Research, op. cit. n 1 

^® cmtles Laboratories. Inc. Ring the Alarm. New York 22: The Lab- 
oratories, 477 Madison Avenue. 1950. p. 


r . 
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get out. Insufficient exits caused the loss of six lives ; open stairways, 
six; stairway obstructions, six; and barred windows, two. 19 

Explosions pose a special problem, but poor planning, improper 
maintenance, and illogical actions in emergencies have been a sub- 
stantial factor of life loss from school fires. 20 Generally speaking, 
the causes of life loss in school fires are the following: 

♦ Delays in detecting the presence of Are 
+ Delays in sounding the alarm 
+ Delays in leaving the building. • • 

Property Losses 

The number of fires and the amount of property loss in the case 
of public schools and colleges from 1956 through 1960, as estimated 
by the National Fire Protection Association, are shown in table 6. 


Year 

1956 * 

1957 * 

1958 2 


Table 6:— Property Loss in School Fires: 1956-60 1 


Type of occupancy 


Schools and colleges. 

do 

do 


Number 
of fires , 

4, 100 
4,300 
4,000 


Amount of 

loss 

$23, 824, 000 
30, 199,000 
23, 981, 000 


1959 Elementary and secondary 2,900 - 17, 350, 000 

schools. 

1960 do 3,000 16,100,000 


> From the Association's “Fires and Fire Losses Classified, “ appearing each gear in the October ism of its 
Quarterly. (Table adapted slightly to conform with printing requirements of the present bulletin.) 

1 Detailed information was' not available to separate the elementary and secondary school losses from 
those of the colleges. 

This is an annual average of 3,660 fires, with an average annual 
property loss of $24,090,800. On the basis of school facility costs of 
$40,000 per classroom, including necessary related space (and this is 
a figure frequently quoted for classroom costs), more than 602 class- 
rooms and related facilities, or the equivalent of more than 30 school 
buildings containing 20 classrooms each, go up in smoke each year. 
The country can ill afford a waste of this magnitude. 

« 

National Fire Protection Association. Occupancy Fire Record: Public 8choole. 

p. 3. 

M Building Research Advisory Board, Committee on Fire Research, op. cit* p. 2. 
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Chapter II 

Responsibility 


T HE THREE LEVELS of responsibility for public education in 
the United States are the National, State, and local. Authority at 
each level is based on constitutional or statutory provisions, or both. 
Certain unique functions are performed by designated agencies at 
each level. These agencies are supported by public funds, are respon- 
sive to public will, and have a common goal. One factor affecting the 
achievement of this goal is safety, particularly safety from fire. 

Children of school age are normally required to attend school. 
Both the children and their parents have a right to expect safe living 
conditions during the period of attendance. Responsible officials and 
school employees have an obligation to provide these conditions. The 
obligation (legal and obligatory in some instances; moral and volun- 
tary in others) is imposed by society in varying degrees at all levels of 
authority. Some specific areas of responsibility at each level are dis- 
cussed here. ^ 

National Responsibility 


Som® obligation for promoting school fire safety is assumed — and 
accepted at the national level by both Government agencies and non- 
Govemment organizations. The activities of these agencies and or- 
ganizations in behalf of fire safety are not to be confused with duties 
and responsibilities of State and local agencies, often imposed by 
statute, to protect school children from fire. Historically, agencies 
and organizations at the national level perform their services volun- 
tarily, aiming to improve and advance the knowledge about fire safety 
for the entire Nation. 

Among the national agencies affiliated in some way with the Fed- 
eral Government and making significant contributions in the area of 
fire safety are the Federal Fire Council, the National Academy of 
Sciences— National Research Council, the National Bureau of Stand- 
S ' ! J Office of Civil Defense, the Office of Education, and the Of- 
fice of Emergency Planning. Of these, the Office of Education and 
the National Academy of Sciences— National Research Council are 
more directly concerned with school fire safety. However, the Office 
of Civil Defense and the Office of Emergency Planning are currently 
devoting some attention to school facilities from the standpoint of 
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fall-out shelters, safety from fire, and damage assessment, in case of 
enemy 



Office of Education 


The Federal statute creating the U.S. Department of Education in 
1867 authorized it to collect statistics and facts that would show the 
condition and progress of education, to diffuse information that would 
aid the people of the United States in the establishment and mainte- 
nance of efficient school systems, and otherwise to promote the cause of 
education throughout the land. 1 Although the title of the Depart- 
ment is now' the U.S. Office of Education, and although congressional 
enactments and Executive orders have broadened the scope of its 
functions, those functions originally prescribed for it continue to serve 
as the basic purpose of the Office. On this basis, the Office has a 
responsibility for collecting and disseminating information on school 
fire safety, a responsibility discharged in many ways, this study being 
one of those ways. 


The National Academy of Sciences— National Research Council 
has a Division of Engineering and Industrial Research, of which the 
Building Research Advisory Board (BRAB) and the Committee on 
Fire Research (CFR) are units. The most recent contribution of this 
organization on fire safety actually grew out of an Exploratory Con- 
ference on School Fire Safety, called in 1959 by the American Institute 
of Architect^, and attended by representatives of 14 national organiza- 
tions. As an outgrowth of this conference, which supported the view 
that an impartial study of school fire safety should be initiated, the 
Educational Facilities Laboratories, Incorporated, made a grant to the 
National Academy of Sciences to conduct the study. Administrative 
responsibility was vested in BRAB, whose chairman, with the ap- 
proval of the president of the Academy and the concurrence of the 
Committee on Fire Research, appointed a special committee on Safety 
to Life from Fire in Elementary and Secondary Schools. This special 
committee developed plans, worked out details, held conferences, 
heard panel reports, and finally prepared a report published under 
the title School Fires , An Approach to Life Safety. This report, ap- 
proved by both BRAB and CFR, is a guide to assist responsible in- 
dividuals and organizations in making value judgments that may be 
necessary in the interest of fire safety. 


1 United State t Government Organisation Manual, 1959-1880. Washington : Office of 
Federal Register, National Archives and Records Service. General Services Administration, 
n.d. p. 880. 


Academy-Research Council 
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OfflcM of Emergency Planning and Civil Defense 

The Office of Emergency Planning and the Office of Civil Defense 
created from the former Office of Civilian and Defense Mobilization 
by an Executive order, are attached to the Executive Branch and to the 
Department of Defense, respectively. The former is interested in 
assessing damages and in helping to plan the restoration of schools in 
ar ? de f tr ®yed; the latter, in evaluating all public buildings, 
including schools, from the standpoint of defense shelters in case of 
enemy attack. In this connection, the Office of Civil Defense exercises 
a role of leadership in planning and organizing school fire safety pro- 
cedures at both State and local levels. It seems pertinent to suggest, 
herefore, that school officials at all levels be aware of the availability 

of plans and suggestions which now emanate from that Office concern- 
ing school safety. 

Nongovernmental Organizations 

Several national associations or organizations, not affiliated with the 
Federal Government, but composed of voluntaiy membership of scien- 
lsts, engineers, and other technicians representing industry, have de- 
veloped various codes relating to safety in connection with the prod- 
ucts and services supplied by the industries they represent. Many of 
these codes are recognized nationally, but are enforceable only as they 

wljSS? and adopted by s,at ® >nd 100,1 govcrnin s ^ 

^ tH ? ^™P cm Instifut e of Steel Construction, The 
Southern Standard Building Code (of the Southern Building Code 

2 >ag 7^ ) U ™l orm building Code (of the International Confer- 

Officials^P f ng0 C fI S) ’ The ^ Building Code (of the Building 

Officials Conference of America), and The National Building Code (of 

l &tl T{ ° &rd ° f m ^ Underwriters ) are nationally recognized. 2 
Other codes having simdar recognition are Fire Prevention Code of the 
National Board of Fire Underwriters; and Building Exits Code, 

tinnTrtf C °f e ' and Natiorud Electrical Code of the Na- 

tional Fi re Protect ion Association. The Exits Code has evolved over 

Zrt° f n appr r ,mately 45 years and re P resen ts the work of hun- 
eds of technical experts representing more than 1 10 companies which 
aremembers of the Association. 

fln ?‘ h ® r TT *\ associations or organizations which develop codes 
and s andards relating to fire safety in the construction, occupancy, 
and utilizat ion of school buildings are the American Society forTest- 

£££. fzTTr i n c" rn 


ing. Materials, the American Standards Association, and the Inter- 
national Association of Fire Chiefs. 

/ 

State Responsibility 

State responsibility for maintaining and operating the public 
schools js firmly established in this country. This concept is regarded 
by most people as being the best way to retain local control. In most 
States, much authority and responsibility for operating the schools 
has been delegated by the States, through legislative action, to inter- 
mediate, and local districts. Regardless of the amount of responsi- 
bility that is retained by the States or is delegated to local districts, 
the State legislatures have an obligation to provide for the safety 
of their school children or to enact legislation obligating local dis- 
tricts to do so. In some States, this obligation is jointly shared by the 
State government and by the local school districts. In general, State 
statutes concerning responsibility for fire safety in schools may be 
classified under one of the following groups : 

1. Those giving responsibility, authority, and direction to State personnel 

2. Those regulating the construction of public buildings 

3. Those giving responsibility, authority, and direction to local personnel. 


Statutes: Responsibility for Fire Safety 

Fire safety records can be improved when responsible persons are 
authorized to enforce effective safety regulations. State statutes on 
this subject vary, but in general they assign limited authority, give 
permissive authority, or give specific authorization to certain officials 
or agencies to enforce applicable regulation. Some current State prac- 
tices regarding authority for school fire safety are described here. 

Chief State School Officers or State Departments of Education 

The executive school officers of the bodies which administer State 
educational programs occupy the same relative position from State to 
State, and applicable statutes refer to the executive officers, the ad- 
ministrative bodies, or lx>th. This is particularly true where the State 
superintendent of public instruction, because of his position, is the 
executive head of both the State board of education and the State 
department of education. In some States, the constitution and/or 
statutes themselves enumerate specific duties and obligations of the 
Chief State School Officer and of the State board of education; in 
others, the constitution and statutes delegate authority to the State 
board of education to develop rules and regulations concerning duties. 
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*" d r ? 3pons ' b,ltle9 of »« Public school officials. In these 
cases, State board regulations generally have the effect of law, but 

may be amended or repealed by the board at any time, subject to 
legal provisions for such a change. J 

The responsibilities of the Chief State School Officers and State 
de P ar ! meri,s f education regarding school fire safety may be grouped 
into three categories: (1) those relating to existing school taildiL 

*" d " ew “"stnict (2) those re ,, (i t0 j ti d (3 ^ 

shared with other State officials or agencies. 

Existing school buildings and new construction.— In Idaho, the 
Superintendent of Public Instruction, as elective officer aqd execu- 
tive secretary of the State board of education, is charged with carry- 

Zhe sJ't rT e‘ 'T ° f th ® S "“ e “ d the Hides ft "d directives 
of the State board of education. In the field of school plant plan- 

mg and construction, the State board of education, through its dele- 
gated agency— the State department of education— advises on, but 
aSSU ™ ^Possibility for, school building structural design, 
• U ? b , , . lty; . aad for a11 new construction shares some 
Junsdlctlon Wlth the State electrical board and other State 

Ken i ucky Superintendent of Public Instruction, upon re- 
quest, must provide consultative services to local districts on school 
1 dmg construction, but does not assume responsibility for struc- 

and enfST' T1 J e StAte board of education is authorized to adopt 
and enforce regulations for pupil safety. Responsibility for financ- 

0 /\ P n f nmg ’ and erecting school buildings rests with local boards 
for trr ; t bui dln ? specifications and construction standards 
edu^H™ 18 must comp] ly with those established by the State board of 

S«m^ Ste S0P * nntendent ° f P" blic >"<• 

Virginia Sta * e board regulations require that preliminary 
drawings, as well as final plans and specifications for new buikW 
construction, be submitted to, and have the approval of, the State 
department of education. 5 ’ e ^ 

Inspection. Most State boards do not assume responsibility for 
esign or structural safety in schools and hence seldom inspect new 

However > New York recognizes tZ imZ- 

IdnLi f "fT mS ^ t10 ^’ and requires the State commissioner of 
education t o furnish fire inspection forms to local school officials for 

(Mimeograph). ^ruction. Bolne: The Department 1W8. p. 1-8. 

Plmnt ConttrJtfufZ (wl* °fl f^ anWort^ * PU * nniK ° Beho °* 

•West Virginia Conndl on SeSttoil ,M8 - P- 10-«4. 
Contraction. Charleaton- 111^^7^"' Standard* for Bokoolhone 
Kdncatlon. W1 (“ ) p. “ 8 ° f **"* P,ant State Department of — 
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I their use in conducting and reporting the annual fire inspection of all 
i school buildings, as required, before December 1 each year.® 

I I* 1 North Carolina, the school principal is required to file a building- 
I inspection report and a fire-drill report once each month with an ap- 

I propriate local official, as prescribed jointly by the State board of 

I education, the State superintendent of publ ic instruction, and the State 

1 insurance commissioner. 7 

I Cooperation with other State offices. — North Carolina statutes re- 
1 quire the Commissioner of Insurance, the Superintendent of Public 

I Instruction, and the State Board of Education to develop and pre- 

I scribe regulations for school fire safety. These regulations must be 

1 posted on a bulletin board in each school building.® In addition, the 

I State officials are instructed to prepare a pamphlet containing printed 

I instructions on school fire drills. Copies of this pamphlet must be 

I sent to all principals of public and private schools. Each principal is - 
I required to conduct at least one fire drill each school month.® 

I In Pennsylvania, the Superintendent of Public Instruction, in con- 
S sultation with the State police, is required to prepare a book of in- 
• st ructions orfschool fire safety. 10 

j In New York, the Commissioner of Education is directed to prescribe 

j and provide for local school use a course of instruction relating to fire 
prevention and the protection of life and property. 11 

State Fire Inspection Bureaus 

In most States there are officials other than those concerned with 
education who have some responsibilities for school fire safety in 
existing and new buildings. 

In Michigan, the State Fire Marshal’s office reviews school building 
plans upon referral from the Superintendent of Public Instruction, 
as well as referrals by architects, engineers, or other school plant 
planners. Also, a representative of this office is required to inspect 
each building twice while it is under construction. 1 * 

In South Dakota, no plans and specifications for proposed new 
construction or alteration of existing school buddings can be adver- 
tised for bids until these plans and specification^ have been reviewed 
and approved by the State Fire Marshal. Also, the plans and specifica- 

•New York State Education Department. Bureau of Elementary Curriculum Develop* 
ment. Bureau of Secondary Curriculum Development. Fire Prevention Education. Al- 
bany : The Department. 1887. p. 80-61. 

T North Carolina 8tate Department of Public Instruction. Fire Safety— North Carolina 
Public Schools (Publication No. 816). Raleigh: The Department. 1857. p. 8—10. 

•Ibid. 

•/bid. 

«• Pennsylvania State Department of Public Instruction. A Program of Fire Prevention 
in the Schools (Bulletin No. 889); Harrisburg: The Department. 1951. p. XIV. 

" New York 8tate Education' Department, op. oil. p. 63. % 

“ Michigan State Department of Public Instruction. Fire Prevention Section (School 
Bulletin No. 412). Lansing 2 : The Department. 1958. p. 2. 


n T COnstruction must prepared by a duly registered 
architect and a duly registered engineer. 13 

In Tennessee, the Commissioner of Labor* as State Fire Marshal 

has the prescribed duty of enforcing laws concerning prevention of 

res, explosions, installation and maintenance of fire extinguishing 

quipment, construction and maintenance of fire escapes, adequacy of 

exits, and suppression of arson. Fire insurance companies are required 

to hie annual reports on their fire loss and damage in the State to this 

C mmissioner, who compiles a composite report of these losses. 

State* M S f IT* StatCS are ,10t SpC0ific ftS to the r '* ht of the 
* e Fire Marshal (or someone designated by him) to enter and in- 

spect a school balding without authorization by local school officials 

the K„I° U P t (,t ;r d t0 d ° S ° by interested citizens. However, 

National Board of Fire Underwriters recommends that the Chief 

of a local fire departmentor the Chief of the Bureau of Fire Prevention 

(or any inspector thereof) should be permitted to enter school build-. 

!n?pe P ction.» S * reaS ° nable hours for the Purpose of making an 

Boilar Inspection 

ha ™ enacted statutes requiring periodic inspection 
of all boilers m public buildings and have created boiler inspection 
bureaus whose personnel are required to check these boilers for safety 
In most cases, school districts pay a nominal fee on each boiler for 
11s inspection service, but the early detection of defects which might 

support 1 P 08,01,8 and subse( iuent fires is a precaution worthy of public 
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Electrical Inspection 

^ Uires that an a PProved electrical inspector, or 
iWhn ^ areba1 ’. sha11 ,nake an inspection of conditions found 
.. . ., ° S ia 1S . e rritorj r . The Commissioner of Insurance suggests 

w m»d nCaI ' nspe ? tio l ns f be niade ever y four months and that 
i be , made immediately before school opens, immediately after 

*»- immediately 

srr rvr 'izj*. r*"-"- «-<■» *> 

Underwriter*. 85 John Street. I 960 . pS* Prevention Code. New York 38 : The 

an Instruction, ,„d Commoner of Inaur- 
Department. 1959. p i^io. (Publication No. 329). Raleigh : The 
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The electrical inspector is directed to check the entire electrical in- 
stallation to determine whether wiring is safe or overloaded. When 
any alterations or additions are to be made in the wiring system of a 
school building, the electrical inspector must be notified before the 
work begins and he must be told the approximate date when it will 
be completed. When an electrical installation is completed, it must 
be checked by the electrical inspector, who must furnish a detailed 
import to the principal. The latter then supplies a copy of the report 
to t he superintendent of schools . 17 


Statutes: Constructing and Equipping Fire-Safe Buildings 

. One phase of State responsibility for school fire safety and fire pre- 
vention is that of regulating school building construction. Strevell 
and Burke 18 emphasize this point when they say : 

Statutes should allocate responsibility for school building between State 
agencies ^nd local units, provide authority for State or local units to 
formulate and enforce school building codes to protect the health, safety, 
and investment of public funds, and provide for the financing of school 
buildings. Although school building codes, regulations, or standards promul- 
gated by the State educational agency are easier to change than statutes, this 
does not prevent them from imposing upon localities standards that have 
not been conclusively demonstrated by research and experimentation, that 
have become outdated, or that prevent desirable changes in educational 
policies, programs, methods, and practices. 

If a building code lias statewide application, it would seem expe- 
dient that provisions should be made for exceptions where necessary, 
nnd that the code should be limited to the fewest provisions necessary 
• to protect, health, safety, and comfort, and the future usefulness of the 
facility. Provisions which promote these points should be expressed 
as performance standards rather than as specific construction details, 
since some current construction methods and types of building mate- 
rials may soon be outmoded. 


New Construction and Remodeling 

Many fire and structural safety features can be designed into new 
buildings or be included when buildings are remodeled. It is there- 
fore of utmost importance that States establish some standards of 
safety in new school construction and apply them when existing school 
buildings are remodeled. If hazardous conditipns exist in buildings 
that are not scheduled for remodeling, but must continue to be used 


” Ibid. 

“Wallace H. 8 1 revel I and Arvld J. Burke. Admlnhtering the School Building Program. 
New lork: McGraw-Hill Book Company. 1059. p. ill. 
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for school purposes, the necessary corrections to protect the lives of 
the children should be made without delay. Procrastination in mak- 
ing these corrections could prgve disastrous for the school district. 

Classification of Construction . — From the standpoint of fire safety, 
buildings are usually classified according to the combustibility of the 
materials from which constructed. New York State designates build- 
ings as class A, B, or C. From the standpoint of combustibility, these 
classifications are typical of those established by other States. 

1. Class A (fireproof and certain fire-resistant) buildings 

Buildings, the walls of which are constructed of brick, stone, concrete, 
metal or other incombustible materials, and in which thefe are no wooden 
beams or lintels, and in which the floors, roofs, stairways and other means 
of vertical communication between floors and their enclosures are built 
entirely of brick, stone, metal, or other Incombustible materials, and in 
which no woodwork or other flammable materials is used in any of the 
rough partitions, floor or ceiling structures, or 

Buildings, not more than one story above the ground, the outer walls of 
which are constructed of brick, stone, concrete, metal, stucco or other 
fire-resisting material and which are to be used as schoolbouses by school 
districts wholly outside of a city. 

2. Class B ( fire-resistant ) builidngt 

Buildings, the outer wa]ls of which are constructed of brick, stone, con- 
crete, metal, stucco or other Ore-resisting material. 

3. Class C buildings 

Buildings which are neither class A nor class B as defined in items (1) 
and (2) above, including any such building which is rebuilt ^>r altered so 
that it, together with any addition or vertical or other .extension, is not 
fireproof or fire-resisting, as thus defined. 1 * 

Building Height . — The height of a school building affects school 
fire safety, since the evacuation time for a multi-story building is 
much longer than for a single-story building. For example, it nor- 
mally takes only about one-third the time to evacuate a single-story 
building as a three-story building. Also, heat and smoke travel up- 
ward, making the upper stories more hazardous. If more than one 
story is necessary, careful attention should therefore be given to con- 
struction details and especial attention to designing safe routes of 
escape. 

New York permits class A, B, or C construction for one-story school 
buildings. Two-story buildings should be of class A or B construc- 
tion. Buildings of three or more stories should be of class A 
construction." 

Ordinarily, a story of a building consists of a group of rooms at or 
above grade level along at least one entire side, with "at least 6 feet, 6 
inches of head room. Michigan laws indicate that all school buildings 

“New York 8tate Education Department. Planning for Safety in 8ehool Butldinge. 
Albany : The Department, Division of Buildings and Grounds. 1058. p. 18. 

*/Wd. p. 5. 

> 
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more than one story in height must be of fire-resistant construction, 
with materials that will afford at least 1 hour's resistance to fire. 11 
Florida’s State Department of Education indicates that insofar as 
practical buildings shall be constructed so that basement rooms are not 
necessary; and that only when special permission is granted by the , 
State Superintendent of Public Instruction shall basements be in- 
cluded in school buildings.” 

Corridors and passage-ways . — The design, const ruct ion, and width of 
w corridors are important factors in school fire safety. New .Jersey 
f'\ ,Teconimen<fe that the width of primary corridors lie no less than 7 feet 
in elementary schools and no less than 7 feet, 6 inches in secondary 
schools, unless there are other special conditions. An additional foot 
of space should be allowed in corridors for each row of lockers. 
Drinking fountains should not project more than. 9 inches into the y 
corridors and other recessed equipment not ftibre than 6 inches. Each 
corridor, on the first floor must terminate with ft direct exit to the 
outside of the building. Minimum ceiling height for corridors is set 
at 7 &iit,’6 inches. Secondary corridors or branch corridors may be 
somewhat reduced in width, but any passageway should not be less 
than 4 feet in width.” 

■ West Virginia recommends that corridors be constructed of fire- 
resistive material, and that projection of equipment into them and 
sudden reduction in their width shall be avoided. If there are plans 
for future expansion of a building, its corridors may need to be 10 feet 
in width. Steps should not be placed in corridors, variations in ele- 
vations being accommodated by gently sloping ramps.* 4 
^ Exits and doors .— One of the most important provisions for saving 
lives from fire is to have adequate exits and doors. Michigan recom- 
mends a minimum of two exits remote from each, other on each floor; 
and if the seating capacity of a balcony exceeds 500 persons, three 
separate balcony exits must be provided. No required exit route of 
travel can be through openings with, sliding, folding, or roll-down 
doors. Separate exits must be provided from stage w’ings so that 
those on stage can escape without entering the auditorium or gym- 
nasium. The number and location of exits from any area are de- 
termined on the basis of occupancy and the nature of use^f that area. 
Rooms having an occupancy in excess of 40 pupils must have two 
means of egress. Where two exits are required in classrooms, one shall 
lead to the corridor or to the exterior; the'^ther may lead to an ad- 

» Michigan State Department of Public Instruction, op. eit. p. 2. 

* Florida State Department of Education. Laws and Regulations Relating to School 
Building S Construction in Florida (pert II). Tallahasaee : The Department. 1955. 

■ New jeraep State Department of Education. Bchoolh oust Planning and Construction 
Guide. Trenton : The Department 1958 (with 1960 revision*). p. 82-54. 

**We»t Virginia Council on 8choolhou«e Contraction, op. eit. p. 36-38. 
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iS| n w « U° ther Pll T 0f PUbHc aSSemb,y ’ SUch as an a ‘*ditorium, 

asTmb^e » *“ 8CC ° rdance Wlth "Pilntions concerning public 

J lrginia quires a 22-inch unit of exit width of stairways and 

oorways, and the apprepnte nominal width of first-floor exterior 
exit doorways must be the sum of: exienor 

^ a™™" ° f d °° r W ' dth f0F ea ‘° h Dn,t ° f 8tfl,rs upper 

* Un,, ° f dWr W,dth for UD,t * -t.«» from 

♦ One additional I unit of door width for each 4.000 square feet (one person 
I r 40 square-feet gross floor area, times 100 arsons per first-floor unin 

assembly 011 tLeiWf ° f Kr088 arpa of ,he flr8t fl «>or. other than places of 
* * O-; »<um,>n.l unit of door width for each d00 fee, tune m „„ 

,JL, floor.” 11 a<K,r «° d M>. .... 

Indeterm.ning the required width of egress from turner floors 

,o i of one ll « lf ™il may be made when 

- nches are added to two units of stair width. For floors above the 

foIlowL a gfo™uT«: raD,PS m " S ' '* PrOVi<,e<i in "m 

hUD1 (rDe°unh!^22 0f tncbe87 ld,1,I “^ : ^^-^^j^^^^ 1 ^ 

^ E L?;UTa"Id!a/lmZ br i aS " rln * <*"“ I* 40 
each 60 persons. The 1958 mision of !m . T Un “ ° f 8,airwav width for 
specific details concerning >n * rR u * a 8 Planning Manual omits 

referring. Instead to the VinHnln v ° ™' ou,a,,n K vvl<i,h8 of <*<*>rs and exits, 
***" C ° de ot Fire "* *” “* 

aJembu'vewV '!“ ° f «* u " ils -i"«d for places of 

assembly, Jtew York uses these formulas: 1 

Auditoriums -°° r area fln *Quare feet ) 

600 

Stage (including wings) • F/oorarea 

1200 


Gymnasium : ~ ac *_ er am ? nlns ££wa<»(»m rectangular free 
250 600 
/7oor qreq 
600 


area 


Cafeteria : 


- VlS5l“sf*V e ^ P !’; t “ ent of Pub,,p In-trudlon. op. rit p 5-8 

(37:7: 209). 

" V,r * lnU 8ta te Board of Education, op. cit. p. 208. 
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Exits are calculated on the basis of 22 inches per exit unit, and any 
exit units may be computed on the basis of one-half unit of exit 
width for every 50 persons of fraction thereof; but naexit can be less 
than 36 inches wide.* * 8 

Where exit requirements are not specifically stated or defined in 
the New York regulations, they must be in accordance with the 
current edition of the Building Exits Code of the National Fire 
Protection Association.* 8 It should be recognized at this point that 
the Building Exits Code serves as a basis for many building exit 
standards and is recognized both nationally and internationally. 

Michigan s standards concerning exit doors include the following 
regulations: All doors from classrooms and other student -occupied 
rooms must enter the corridors between exists, or there must be direct 
egress from the rooms to the outside. Required exit doors must be 
side-hinged, swing doors. Classroom doors to corridors can not be 
less than 36 inches wide, must open into the corridor, must swing in 
the direction of egress, and may not project more than 8 inches into 
the corridor at the termination of their swing. Required exterior 
exit doors from all traffic corridors must be equipped with panic 
hardware, and all required exit doors from places of public assembly 
must be equipped with panic hardware or push-pull hardw are with no 
locking devices. If there are double doors from places of public as- 
sembly, either of which is equipped with hardware for locking or hold- 
ing, the hardware that activates the top and bottom bolts on the stand- 
ing leaf must be of the panic hardware type. Any single door that 
serves as an exit from a corridor directly to the outside must not be less 
than 40 inches wide. If exterior doors are glazed for visibility, the 
glazing must be shatterproof, or of wired glass, unless the glazing is 
located at least 6 inches above the opening hardware. All required 
exit doors must swing outward with the flow of traffic and can not 
be less than 6 feet, 8 inches in height. Double-action doors are not . 
permitted in any exit way. Lxit hardware for early elementary grade 
rooms to the outside must be installed low enough for easy operation 
by small children. Locks of all interior doors shall lock only by key 
and shall be operative frpm the inside at all times by a knob only, 
whether locked or not. 80 

Indiana requires all exit and entrance doors or gates to swing in 
the direction of exit travel and if provided with latches, these must 
be of the self-releasing type. All doors should be installed so as not 
to decrease the required width of any opening, passageway, or cor- 
ridor. No single-width door of more than 3 feet, 6 inches in width is 
permitted and every exit door on the exterior of a building must have 


■ New York 8tate Education Department, op. cit. p. 10 

* Ibid. p. 5. 

" Michigan State Department of Public Instruction, op. cil. p. 6-8. 
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a fire-r^istance rating of at least 1 hour. Doors opening from within 
a building into a stair or ramp enclosure may be of metal clad con- 
struction. No obstructions are permitted in any aisles or exits. No 
bare can be placed upon any windows or any other openings. 31 

ttwra, fire towers , and ramps . — -Stairs and fire towers are important 
means of safe egress. Michigan Recommends, that all required stair- 
ways and stair shafts between floors be located on outside walls and 
be continuous to the outside ^grade. There must be at least two 
stairways, remote frotn each other, located so that there can be no 
dead ends in corridors, and so that they are always accessible from the 
corridor of every room used by pupils. Required stairway units of 
width are 22 inches, not including handrails and newels, but no re- 
quired stairway less than 40 inches wide ^permitted. No stairway may 
have a continuous run of more than 9 feet between landings. Ramps 
may be substituted for runs of fewer than 4 risers. No stair risere can 
be more than 7% inches high and no tread can be less than 11 inches 
wide, exclusive of nosing. Winders are not permitted. Landing 
widths shall be not less than the width of the stairs they serve. Hand- 
rails varying in height between 2 feet, 6 inches and 2 feet, 9 inches 
are required on every stair. The top of a balustrade must not be less 
than 42 inches in height. If a stairway is wide enough for four lanes 
of tra ® c > ^ter handrails must be provided. All stairways serving 
more than two stories must be enclosed in stair shafts of 1-hour fire 
rating, and must be equipped with “C” labeled fire door and frame 

assemblies, with no other glass permitted. Stairs shall be adequately 
lighted. 82 . J 

West Virginia stipulates that stairways are not to be located in 
pockets or dead-end corridors, and that closets or storage spaces must 
not be located beneath stairs or landings. 83 Kentucky recommends 
that every schoolhouse of two stories or more shall be equipped with 

two stairways remote from each other and constructed of concrete or 
metal. 84 

New York does not permit fire escapes on new construction. Au- 
thorities in that State recommend that stairways of either two or four 
lanes be provided and stipulate that one unit of stairway (22 inches) 
is required for each 3,300 square feet, or fraction thereof, of gross floor 
area of the top story, with the exception of a building three or more 
stories high. Partial units of width are not counted. Width of stair- 
ways serving places of assembly is computed on the basis of 60 persons 
per unit of width. Each stairway from story to story must be in two 


“ Administrative Building Council of Indiana. School Connection Rule 
lottona Indianapolis 7 : The Council, State Board of Health Building. ISO 
Michigan State Department of Plihllc Instruction, op. cit. p. 10-12. 

* West Virginia Council on 8choolhouse Construction, op. cit. p. 88-42. 
Kentucky State Department of Education, op. ctt. p. 1056. 


and Rcgu- 
p. 28-24. 
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or more runs. Any stairway serving two or more floors above the first 
or principal floor must be enclosed with fire- resistive material and 
closed off by automatic doors of Class “C” or better rating at each 
floor. No stairway for pupil use may be constructed with winders. 
All stairs and stairwells must be constructed of incombustible ma- 
terials. Where stair requirements are not specifically defined, they 
must meet standards recommended by the current Building Exits Code 
of the National Fire Protection Association.” 

Special areas.— Boiler, storage, and fuel rooms and other special 
areas are danger spots ; they require special consideration. New York 
recommends that these rooms be of fire- resistive construction with a fire 
rating of 2 hours or more. If there are basement storage rooms, their 
walls and ceilings must be finished of fire-resistive material.” 

Existing Buildings and Remodeling 

Laws and regulations usually are not retroactive, and those pertain- 
ing to school fire safety often apply to existing buildings only when 
they are to.be remodeled or expanded. Safety to life is of sufficient 
importance in our society to warrant the enactment of legislation that 
will give maximum assurance that existing school buildings will meet 
acceptable standards for fire safety. 

Some specific State regulations illustrate this -point. In Michigan 
an existing heating plant cannot be expanded in capacity if it is located 
beneath a portion of a school building. If an existing building is to 
be used for a ifferent type of occupancy, all fire-protection require- 
ments of the State for the new occupancy must be met before the build- 
ing is converted to the new use. If an addition to a new building is to 
be constructed, the plans must include portions of the building being 
added to, showing existing exits and room occupancies which may be 
affected by the addition ; if alterations, remodeling, or additions are 
being made to an existing building and the work in progress obstructs 
required exits, emergency-exit facilities must be provided while the 
building is occupied.* 7 In Idaho, plans and specifications for altera- 
tions to existing school buildings must be prepared by a licensed 
architect in accordance with the Idaho Code." Weist Virginia requires 
that metal fire escapes be provided for existing multi story school 
buildings, in strict compliance with regulations of the State fire mar- 
shal, but such escapes are not permitted in new buildings, since enclosed 
fireproof stair towers are required." 


" Nw York State Department of Education, op. clt. n. 7-8 
"Ibid. p. ||. 

m Michigan State Department of Public Inatructlon. op. oft. p. 2-20. 
" Idaho 8tate Department of Education, op. c ft. p. 74-78. 

*» Went Virginia Council on Schoolhouae Construction, op. cit. 'p. 74. 
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Essential Equipment 


Adequate fire detective and protective equipment is essential to the 
total school fire-safety and fire-prevention program. The installation, 
operation, and maintenance of this equipment requires special technical 
knowledge. • Some States recognize the significance of national stand- 
ards of technical organizations and societies in this field and adhere 
strictly to them. 

Fire extinguishers.— In South Dakota, fire extinguishers must be in- 
stalled in schools in accordance with applicable provisions for the 
Installation, Maintenance, and Use of ' Portable Fire Extinguishers as 
described by the National Fire Protection Association . 40 

Detective and protective equipment.— Virginia’s regulations indi- 
cate that when detection and sprinkler equipment is required because 
of hazardous conditions, this equipment must be of an approved type, 
and that there must be an approved water supply with adequate pres- 
sure. To secure approval, this equipment must comply with the 
standards of the National Fire Protection Association in the following 
publications: 

Installation of Sprinkler Systems (NPPA, Pamphlet No. 18) 

Tire Department^ Hose Connections for Sprinklers and Standpipe Systems 
( NFPA, Pamphlet No. 23 ) 

Standpipe and Hose Systems (NFPA, Pamphlet No. 14) 

Installation, Maintenance and Use of Proprietary, Auxiliary, and Local 
Protective Signaling Systems (NFP£, Pamphlet No. 72)* 

Surviau Systems 


I he electrical heating and voitilating systems are important to the 
comfort of occupants of a building, and may govern to a great extent 
the activities which take place there. These systems may be par- 
ticularly hazardous if not properly installed, adequately maintained, 
and operated with care. A number of States, recognizing the dangers 
of improper installation* operation, and maintenance of service sys- 
tems, have adopted technical standards and codes to cover the installa- 
tion and operation of these systems. 

Electrical . — Michigan requires electrical wiring and apparatus used 
in schools to be installed according to the provisions of the State Elec- 
trical Law and the current provisions of the National Electrical Code. 
Also, all electrical plans and specifications must be approved by the 
local electrical inspection authority or ( by the State Electrical Ad- 
ministration Board. ' When the electrical installations are completed, 
an inspection ifiust be made by an agency authorized to certify com- 

40 8outh Dakota State Fire Marshal, op. c«. p 81 ^ 

r^SSSJSt ?S > T^er mmlW,0n m Regulations. Richmond: 
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pliances. Exit lights shall be installed as required by law. Electrical 
wall outlets designated for sewing machines, electric irons, and other 
special appliances must be provided with switch controls and pilot 
lights. 42 

Heating , ventilating , and air conditioning . — The Florida State 
Board of Education recently revised its recommendations concerning 
the installation of ventilating and air-conditioning equipment. This 
equipment must be installed in accordance with standard practices for 
safe installation and use, as recommended by the National Building 
Code, 1955 edition. Concerning the use of fuel-oil and gas burners, 
the State board of education requires that they be installed in ac- 
cordance with the standards of the National Board of Fire Under- 
writers and the American Gas Association. No type of heating equip- 
ment can be installed in such a manner as to allow the escape of 
combustion fumes into the interior of a building. 43 

. do*. Indiana’s regulations state that gas service must be installed 
in such a manner as to protect health and safety. No gas service main 
can be installed under a building, and gas service entering a building 
must be provided with an approved outside shutoff valve conspicuously 
marked. Where more than one gafc outlet is provided in a room, there 
must be a master gas shutoff valve with a locking device. 44 

% LOCAL RESPONSIBILITY 

State Statutes 

Most States have statutes or State board regulations which impose 
definite obligations and responsibilities concerning school fire safety 
on local officials. The scope and nature of these obligations and duties 
vary from State to State, but in general they are concerned with occu- 
pancy, maintenance and housekeeping, inspection and reports, fire 
drills, and safety education. The effectiveness of school fire prevention 
and safety programs will be determined by local acceptance of the 
responsibility. 


Occupancy 

Safety from fire for the occupants of building may be dependent 
on the number of persons permitted in an area of assemblage at a 
given time. If more people are assigned to, or are allowed to enter, a 
given area than it was designed to hold, excessive time may be required 

" Michigan State Department of Public Instruction, op. cit. p. 20. 

49 Florida State Department of Education. Regulations of the State Board of Education 
of Florida. Sections 200.3-2O9.ft. 1960. (Mimeograph). 

44 Administrative Building Council of Indiana, op. cit . 40-41. 
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to evacuate the area in an emergency. The Oregon State Department 
oi Education recommends that the principal determine the seating 
capacity of auditoriums, classrooms,, and other building areas where 
pupils, parents, and others congregate and that he admit no more than 
aui safely be seated in these rooms.” South Dakota’s regulations state 
.t m places of assembly where more than 200 occupants are seated 
m rows, the seats must be fastened to the floor. Where seats are not 
provi ed in rows nor attached to the floor, such as in some gymnasium 
seating arrangements, adequate aisles must be provided. Every aisle 
must lead to a door opening, or to a cross-aisle running to a door open- 
mg. In general, 15 square feet of floor space should be allowed for 
each chair of loose seating. The capacity of seating, such as bleachers 

1 ' ut d^iding arms, is determined by allowing 18 inches of seat 
room per occupant. 46 * 


Maintenance 

/ 

Adequate maintenance and good housekeeping are especially impor- 
tant factors in fire safety. South Dakota’s regulations stress the im- 
portance of maintenance and good housekeeping^ requiring all 
premises to be kept clean and free of all combust iMe waste materials 
and rubbish. These must be burned or carted away from the premises 
within 24 hours after being collected. If stored on the premises for - 
ours or less, waste materials from all areas except offices and class- 
rooms must be placed in metal containers with metal tops. Storage 
areas underneath stairs and stair landings are prohibited. All elec- 
trical installations and all appliances must be kept in good and safe 
repair. All such installation and repair practices must reasonably 

conform to national standards. 47 


Inspection and Reports 


Regular inspections of a school building by qualified persons can 
contribute significantly to fire prevention in that existing hazards or 
hazardous practices may be discovered 1 , reported, and corrected or 
eliminated. 

In North Carolina, the principal is required to make certain that 
all stairways, corridors, halls, and exits are kept clear and free of 
obstructions ; that all doors are in good working condition; that all 
combustible instructional materials necessary for the curriculum 
are stored m a safe and orderly manner; that all supplies, such as 


•Oregon State Department of Education, and State Fir 
a {*l? 0re 9on Schools. .Salem : The Departments. 1960 
South Dakota State Fire Marshal, op. cit. p. 13-15. 

• South Dakota State Fire Marshal, op. cit. p. 80-81. 


Marshal Department. 
P- 1. 
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oily rags, mops, sweeping compounds, and other substances which 
could ignite spontaneously/ or supply fuel for fire, are stored in an 
orderly manner; that trash is removed daily from the building; and 
that rubbish is not allowed to accumulate in attics, basements, or 
other remote places on the premises. Also, the principal is Tequired 
to cooperate with outside technicians or officials who are required by 
law to inspect the building . 48 These statutes are rather specific 
in that they require the principal to cooperate in every way with 
the authorized building inspector, the electrical inspector, the fire 
marshal, or any other designated person making an inspection. He 
also reports to the superintendent of schools on all recommendations 
growing out of the inspections in order that corrections can be made. 
Furthermore, he must report to the superintendent concerning the 
failure of any inspector to make the required inspections. The 
principal must inspect each building in his charge at least twice 
each month during the regular school session. In his inspection he 
must determine whether: 

1. All corridors, halls, and towir stairways used for exits are clear; and any- 
thing stored or kept In or on them conld in any way Interfere with the 
orderly exit of occupants. 

2. All doors used for exits are plainly marked and are in good working condi- 
tion. This requires daily inspection to see that : B 

♦ All exit doors are unlocked at all times when the building is occupied by 
the public or for school purposes. 

♦ Doors serving as safety paths of egress (e.g., those on stairway enclosures) 
are closed and under no circumstances blocked open. 

♦ Outside stairs and Are escape stairs are free from all obstruction (includ- 
ing snow and ice)— particularly outside exit doors. 

8. All storage rooms are kept locked when not in use. 

4. Supplies, such as oily rags, mops, etc., are stored in a safe and orderly 

manner in a well-ventilated place or in an approved metal container with 
^elf-closlng lid. 

5. Combustible liquids are stored in approved containers with vapor-tight covers 
in proper locations. 

«. Combustible materials are stored In a safe and orderly manner. 

7. All accumulations of trash and rubbish are removed daily from all the build- 
ings on the premises. 

8. * Fire extinguishers have been checked within the past year. 

A written report by the principal to the district superintendent 
must be filed at the end of each school month during the regular school 
session. This report will: 

1. the date the last fire drill was held and the time consumed in evacuating 


op “MTS™ 1 "* 8tat * D * P * rtBlent €f Pub,,c tastmctlon and Commoner 0 f Insurance. 
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2. Certify that the inspection described above has been made as prescribed by 

law. * * 

3. Give such other information as may be deemed necessary for fire safety as 
determined by the Insurance commissioner, the superintendent of public 
instruction, and the State board of education. 4 * 

Kentucky requires local boards of education to cause every school 
building to be carefully examined annually by a competent insurance 
inspector who must make a written report to the board with recom- 
mendations based on his inspection . 80 

New York requires that annual inspections be made for fire haz- 
ards and that the inspections be completed by one of the following 
procedures: . 

♦ Employing persons either regularly or specifically, who, in the Judgment 
of school authorities, are qualified to make such inspections 

♦ Contracting for inspections by qualified persons 

♦ Requesting inspection by the fire department of any city, town, village, 
or fire district in which the bulging is located 

♦ Requesting inspection by a ItfVcorporation 

♦ Requesting inspection by other competent county officials. 

When an inspection has been made, a report based on it must be filed 
in the office of the Director of the Division of Safety and with the 
Commissioner of Education . 51 


Fire Drills 


Fire drills, properly planned and executed, are an important aspect 
of school fire safety. Guiding statements concerning the proper plan- 
ning and execution of these drills, as illustrated by North Carolina 
and New York regulations, are given here. 

In North Carolina, the school principal is required to conduct a 
re rdl during the first week of the school year and one each month 
thereafter during the school year . 82 A statement of the purpose of 
conducting a fire drill follows: 


Purpose.— T hc purpose of fire exit drills is to ensure the safe evacuation 
of the building by the orderly use of all available exit facilities in case of 
“ * ct,ial Are-^Order and control are the primary aspects of the drill. 
While speed Is desirable, it Is not in itself an object and should be sec- 

1^7 t0 the ma,nten ® I,ce of proper order and discipline. Proper drills 

therefore, should establish habits of orderly exit and thereby prevent panic 


• Ibid. p. 9-10. 

••Kentucky State Department of Education. Fire Prevention Manual: Cour»e Study for 

n ' * Yor * ® tat * Education Department, Bureau of Elementary Curriculum Devel- 

P »N n rth ^ ,U | l ° f Secondary Curriculum Development, op. cit. p. 60-fll. 

ance op c?” D ^ partment of PuM, ° I^ructlon and Commissioner of Insur- 
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and ensuing loss of life. Since Are is always unexpected, the fire drill like- 
wise should be carefully planned to simulate actual fire conditions. 

Conduct of drills. — Evacuation of buildings shall take precedence over 
fire-extinguishing operations, except when necessary to i>ermit rescup of 
trapped occupants. In case of actual Are, regardless of size, the following 
procedure should be followed : 


♦ First, sound alarm to evacuate building. 

♦ Second, call Are department. 

♦ Third, use Are extinguisher, if feasible. 


The principal, as executive officer of the school, is charged by law with 
many responsibilities. It shall be bis duty to prepare and post in each 
under his jurisdiction written Are-drill procedures which shall 
tfthe following rules and regulations: 

'shall be the duty of the principal to conduct a Are drfrl during the 
Arst week after the opening of school, and thereafter at iheast one Are 
drill each school month, in each building in his charge wher^ children 
are assembled. ^ 

'v 

2. The principal shall devise a Are alarm or signal system audible 
throughout the building and grounds, for evacuating the building and 
for re-entering the building at the conclusion of a drill or actual Are. 
If an electric system is used, a substitute system should be devised for 
use in case the electric system fails. 


3. Procedures by the principal shall’ define the Are alarm system for the 
school and shall include a chart showing the exits for all buildings. 
The principal and teachers shall instruct all personnel and pupils 
concerning these procedures. 

4. Fire drills shall Include all pupils and school employees. To the extent 
practicable, disabled pupils shall be seated near exit doors and as- 
signed to rooms close to outside exits. 

5. Fire drills shall make use of various ways of egress, particularly 
emergency exits which are not used during normal occupancy of the 
building. Actual Are shall be simulated by blocking different exits 
when conducting Are drills. 

6. Fire drills shall be executed at different hours of the dify or evening, 
during the changing of classes, when the school is at pssembly, durlnfe 
recess or physical education periods, and at other times. 

7. Fire drill procedures shall designate persons to searbh all general 
service areas (library, auditorium, toilets, etc.) immediately upon 
the sound of alarm. 

8. Monitors from the more mature pupils (or from the School Patrol) 
shall be appointed to assist in the proper execution of all drills. 
Among other duties, they shall : 

Help take care of any pupils incapable of. holding their places in the line. 

Hold exit doors open for evacuation, or dose doors and windows when 
necessary to prevent spread of fire or smoke. 

Carry signs reading “ Stop l School Fire Drill!” {or equivalent for 
stopping traffic) when it is necessary for driU lines to cross roadways 
or streets. 

Do other necessary thijws assigned by the teacher. 

(Two substitutes for edflpionitor shall be appointed so as to provide 
proper performance in tne absence of the regular monitors.) 
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9 ‘ Cl *J" ° r * r0Up Upon 80nnd of the flre a,arm and aa directed by 
the teacher shall: 

qUietly ° nd «“*«* '<*hout obtaining clothing and 
pt onal items, and move in orderly lines without running toward exits 

fr^T\ t0 „Z edetermined point on the grounds, sufficiently far away 

ZZ, rt °“ °’ '** “» " Mer *"«»»■"• ** ‘’porxnct 

operations, for attendance check by the teacher. 

is ^ V ° int ^ f<>r di * mktal or return to ^e building 

10 ’ ZfT 1 « thC dQty ° f a “ teachere to instruct their classes In flre 
sarety and lire prevention. 


Fire-Safety Education 

v *r J°* P^ribes that the principal or person in charge of pub- 

two nf 8 6 “ h< ? 0l8 1 0 . f f 00 or more P u P ils > or maintained in a building 
two or more stones high, must instruct pupils, by means of drills, in 

procedures ^r evacuating the building without panicking during an 
gency. Tim drills must be held 12 times per year, 8 of which must 

Zn^T-,f pt * mber , 1 and n— At nm ontthw 
of ^11 these dnlls must make use of fire escapes, where they are pro- 

dh£L rtf*V >r drills are to be distinct from those 

K is further re< ) uired thst «>« board of 
™ cause thi8 section of the law to be 
* ha “ db <>ok of manuals for the guidance of teachers « - 

„ . 6t T ® ducatlon 18 generally concerned with developing an 
overall knowledge of fire and its causes, how it can be prevented and 
how various precautions may prevent loss of life and property by’ fire 
Fire safety education may include fire exit drills; but fo aVoader 
sense it may be integrated into the total school curriculum, or it may 
be conducted as a special program. y 

' J 7 York laws, for example, prescribe that the board of education 

fnro!^ Per8 ° nS m C , Harge ° f P ubIic or Private schools must arrange 
gi ing a course of instruction in fire prevention in' every school 

TrtZXLT™' 7 d . irection > and ^atthe instruction shift be for 
not less than 15 minutes in every week. 84 


State Codes 

State regulations prescribing safety standards for public buildings 
a e promulgated by officials or agencies having jurisdiction, or by legis- 

natI ft Tr ; are ^ ^ « Ponied after’, apphSe 

national or regional codes; are usually less restrictive than local or 

Curriculum Dcrcl- 


32 


municipal codes; and are often intended as minimum, not maximum 
standards. These State codes, or other standards which exceed them, 
must be observed throughout the States adopting them. In munici- 
palities or other subdivisions of the State where local codes are more 
exacting and enforceable by local jurisdictions, the more rigid stand- 
ards may be substituted fpr the State code. In general, State building 
codes formulated by executive agencies on the basis of performance, 
rather than on detailed specifications, permit greater flexibility, are 
more easily amended, and provide greater building. safety than those 
promulgated by legislative bodies and written into the statutes. This 
flexibility and ease of amendment facilitates the elimination of obsolete 
codes, often permits the use of new and safer materials at less cost, and 

s imulates architects to be more imaginative in designing safe school • 
buildings. 

Thm is illustrated by a concept, supported by the American Institute 
of Steel Construction , 88 that “modem building codes should specify 
minimum fire-resistance requirements based on scientific studies and 
techniques of fire protection engineers” to determine fire hazards 
involved for each type and size of construction and for each class of 
occupancy. A scientific evaluation of the fire hazard determines the 
degree of fire resistance required for the building and for any struc- 
tural component Degree of fire resistance is expressed in terms of 

a ?!L ty f® Wlthstand fire ex P°sure in accordance with the requirements 
of the Standard Time-Temperature Fire Test ” 88 of the American 
Society for Testing Materials (ASTM). 


The Concept of Local Responsibility 


I he concept that the overall program for school fire safety is a local 
responsibility is generally accepted. The effective discharge of this 
responsibility requires authority, leadership, interest, and a desire 
for fire safe schools— elements which involve members of the board 
of . education and other local governing bodies, professional and other 
school employees, local .civic organizations and community groups 
interested m school safety, and the school children themselves. The 
btate may enact laws which authorize and require certain State and 
local officials to perform specific duties regarding fire safety, and 


* American Institute of Steel Construction, op . eit . p. 2L ^ 

Tl “*-Tfeniperatfcre Fire Teat < Specific* tlon K-119-58) of the 
the 7 “ ,terUl8 to th « universally accepted standard for classifying 

7"’“ d ,or t«»e degree of fire resistance prosified 

* ,<u f* “ttcrial* and construction ... the fire resistance rating Is expressed as the 

the'rHH * the * J *c mb, J able to withstand exposure to the stanferd fire before 

SUSSES * U retched. These testa Indicate the period of time during 
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which may empower State and local governments to levy and collect 
tares for the purpose of promoting and enforcing regulatory con- 
struction codes, developing sound maintenance and operation prac- 
tices, and implementing a plan designed to improve the human factor 
m relation to fire safety. Local" and State responsibility for, and 
efforts to, improve school fire safety deserve recognition by, and help 
from, the National level. Primarily, this help should be in the form 

“ re ;tT P " ch Bin aid in ' >rgani2ing and — * 

New Construction 

I^blic school buildings are generally regarded as belonging to the 
State, but the local board of education, as an agency of the State, is 
n control and should make final decisions about them within their 
^ope of power as delegated by the State. The essential function of the 
State m planning school construction is to provide advisory and con- 
sultative services to local districts through the State department of 
education. This is a cooperative relationship in which certain duties 

th u S , tat f and 0there by the local of education, 

as U ustrated by school plant planning procedures in several States. 

The local board of education should recognize its responsibility for fire 

fety by making sure that safety features are incorporated in all plans 
for new construction. F 


Board of Education 

The American Assodation of School Administrators affirms the 
portion that local boards have responsibility for safety, and cautions 
ga st a conflict between authority and responsibility by stating : #T 

„ b ? ard ° f edncat,on 18 barged with the reepoMlbllity for caring for 
^' ld " DS P^ 8 ^ 1 safety and mental well-being, but authority aomeUmea 
J 6ther *“ re8ult,n<f ,n oonlHct ^tween authority and 

i Kent J Ucky the local of education employs specialists, in- 
cluding administrators, teachers, custodians, architects, contractors 
and consultants to carry on its school plant planning operation, to 
advise it on technical and professional matters, and to perform other 

aS f'^J ed tas . ks * 88 Th . e of education may obtain advice from 

school build ing specialists, educational consultants,' State department 

PUnt Constncto* * EdUC,,lon - S*"™**™* Bulletin: Pu,nntn 9 Bchool 
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of education personnel, architects, engineers, technical consultants, 
and from the local district governing body. Each of these performs 
a unique function and has a definite responsibility in school plant 
planning. Even though many groups, agencies, and individuals may 
help in planning new buildings for safety, the local board of education 
must approve the plans and accept the completed building on behalf 
of the school system. 

In summarizing the function and role of the board of education it 
may be indicated that the local unit or district is a legal subdivision 
^ the State, created for the purpose of operating and maintaining 
public education. This unit has enabling powers, both specified and 
implied, granted either by the Constitution or by the statutes of the 
State. The school board, as an agency of the State, represents the in- 
terests of both the local and total citizenry of the State. Some of the 
duties of the board of education may be delegated, but its basic func- 
tion is policy making. It must make the final determination of the 
needs for school facilities except in those instances where its decisions 
are subject to review by a State agency or some other government 
agency. 


Superintendent of School* 

The superintendent of schools recommends policies for board con- 
sideration, provides guidance for the school plant planning committee, 
directs the school building program, and furnishes evaluation reports 
to the board. He is expected to visualize the procedural steps in plan- 
ning and constructing school buildings. As executive officer of the 
taard, he is responsible for school safety which includes fire preven- 
tion ; thus it is his duty to advise the board and other planners of their 
moral and legal responsibilities for fire safety construction. 


Building Planning Committ««s 

Local school building planning committees may be composed of 
individuals from the professional staff, consultants, and lay citizens. 
Many groups may have a role to play in planning, constructing, oper- 
ating, and maintaining fire safe schools— including architects, firemen, 
principals, teachei*s, students, custodians, maids, maintenance person- 
nel, and outside agencies. However, the board of education generally 
initiates action by inviting members from all interests and cross- 
sections of the community to function as a central planning organiza- 
tion. It is important that this group be given specific responsibilities 


be to iwnm f education. One of the committee’s functions should 
be to recommend specific fire safety features for the buildings that are 

bedU| P a ^ ed ‘ 11 Sh ° Uld advise the board of its findings and should 
be disbanded upon completion of its purpose. 

Planning Division 

school districts hsve «n administrative organization 
vnth a division for school plant planning. At the head of this division 
" “ superintendent in charge of buildings and grounds (or 

JSStaA? t" tMe) ' lb *‘ pLn^g of nea 

and fhe management of existing properties are time- 

suming and require technical competencies for which the eiecutive 

offi«r may not be trained, boards have wisely delegated many ^ 

tentr w tl ln b g »u “physical facilities to an distant superin- 
whet hT s roc f T and training is in the field. In di^icls 
. .. 8 ty P® . of administrative organization prevails, duties and 
obligations relating fi re safety, previously discussed as obl.Wory 

diviilTd '^"slaff!’ ‘ he re8p ° nsibi,i,its of ">* 

Community Agoncios 

. | i ^‘‘“ in ** nd constructing new school buildings. requires the cooper- 

Uni,s lnd a * enci< ‘ s ' For example, ad- 

m iocai buiwing ins P ec, ° re “ d 'oo«i 

■ Al80 ’ If* 1 »>surance .gents could be consulted and the build- 
c g P “ S ™ ght he reviewed by the fire protection engineers of the 

n^ed wTb r 1 '"® b T ,U - Tbe ot » school system to 

Sistss •*£: 

i 

Existing Buildings 

The way in which existing school buildings are used, operated and 
maintained will affect their safety from fire hazards. .These daily 
building operational procedures are determined to a great extent bv 

° f eduCati ° n ’ and the superintendent 
^hwls teheve to be important with respect to life and fire safety 

MtevTz'Ztt u™ f° UPS 6Xert wil1 influenca the relate 

safety of a specific building from fire. 
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Boon! of Education 


Th© management of existing school buildings is a grave responsi- 
bility since it is concerned with safety to life and the preservation of 
public property. This responsibility is both moral and legal and 
rests on all who have accepted school stewardship, including parents. 
Most of the responsibility, however, rests with the local board of edu- 
cation and its superintendent of schools. The superintendent, for 
example, should prepare (or cause to be prepared), with the approval 
of the board of education, an emergency evacuation plan and establish 
the responsibilities and duties of all personnel and employees of the 
school district. In addition, he should plan, or require principals to 
plan in detail, a program for each building, including such things 
as the sounding alarm, fire prevention, plans for evacuating the build- 
ing, first aid, and fire fighting procedures.” 

.Carroll 60 emphasizes that in planning for fire safety, the super- 
intendent and school board should stress the importance of fire preven- 
tion to principals, teachers, and others interested in the problem of 
fire safety. He states that unsound planning will result in : 

1. Unnecessary prolongation of life of inadequate and relatively unsafe 
buildings 

2. Unbalanced programs In which too much emphasis is placed on one aspect 
of safety with the consequent neglect of other equally important aspects 

8. Expenditure of funds for the same devices in aU schools, though some 
of these devices would be of limited value in certain situations 
4. Too much reliance on design, construction, and devices, with too little 
■f regard for the importance of human elements in the planning for Are 
safety — attitudes or understanding, cooperation, and acceptance of respon- 
sibility. 

In summarizing the board’s responsibility for school fire safety, the 
American Association of School Administrators 61 indicates that the 
board should direct the superintendent to comply with existing fire 
safety regulations, make regular inspections of the school plant, and 
review periodically the adequacy of the existing safety program. 
Furthermore, the board’s willingness to spend funds on correcting 
authenticated inadequacies will speak much louder than any policy 
made toward problems of overcrowding, or other procedures which 
affect fire safety. 


• New Jersey State Department of Education. Smoke Signals. Trenton 25 • Tie De- 
partment. n.d. p. 1. 

••Charles F. Carroll. Fire Safety Through Sound Planning. The Bulletin of the No* * 
tionol Association of Secondary. Sohool Principals , 45 : 101-06. February 1961 

* American Association of School Administrators, op. cit. 


Superintendent end Staff 

The superintendent is specifically mandated by the board of educa- 
tion to carry out its fire safety policies, according to the American 
Association of School Administrators: 62 

The superintendent, as the executive officer of the school board, operating 
w thin broad written board policies, must assume major responsibility for 
n at and maintaining a well-coordinated, system-wide program of school 

safety. To do this, he^must enlist the support of many people— teachers 
principals, custodians, maintenance men, children, and others. Too, the 

* 8U f?, rlntendent must not over,ook an opportunity to enlist the support of 
public and of Are protection and safety organizations existing in the com- 
munity and in the State. 

In an address to the Fire. Marshal’s Association of North America, 
ornll “ stated that one of the major causes for school fires is human 
fadurej failure to do the right thing at the right time. He emphasized 
that it is the duty of the superintendent of schools to direct the f ormu- 

ation of a plan of action which can and will work when catastrophe 
strikes. 

Administrative lines of authority should be clearly established for 
each situation anticipated. This is of particular importance since the 
administrator and teachers are in positions of leadership during emer- 
gencies. The success of a plan will depend on a clear, understanding 
of the responsibilities of each, person in the execution of the plan. 
Also, every person in a position of authority in the chain of command 

from the principal down should have a substitute who can assume 
.responsibility. 

Principal .— The school principal, the responsible officer designated to 
imp e roent policy within his building, should make frequent and 
thoughtful inspections in order to be aware of all hazards under his 
jurisdiction. He should have periodic conferences with his staff to 
be sure that all existing fire safety regulations and individual respond 
abilities are understood. He is responsible to the superintendent’s 
office for devebpmg evacuation plans, conducting regular and surprise 
exit drills throughout the year; checking fire fighting equipment and 
equipment and training adults in his building to use it; completing 
inspection report forms, and training staff members to function ade- - 
quately m emergency situations. 

The principal Should designate one or more assistants to discharge 

d ^ ieS f duI ? ngafire emer g enc y whenever he, the principal, is 
absent. Th e teachers, janitors, and pupils should. be ; familiar with 

« IM. 1 • 

, " T* 9 School Superintendent'* Reeponoibility for Fire Safety Boa 

ton 1° : National Fire Protection Annotation. 60 Batterym.rch Street „ 7 
to the FlreJkfarehalB Association of North America, pressed June 1. 1959 .) * ^ 
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this alternate line of authority. Also, the principal should prepare or 
supervise the preparation of exit plans for his building and rules relat- 
ing to them, all of which should have board-of -education approval. 
Custodians and teachers should be assigned, and held responsible for, 
specific responsibilities, such as seeing that exits and exit lanes are 
free of obstruction and that alarm systems are properly maintained. 

Teachers . — Teachers should instruct pupils in procedures and regu- 
lations to be followed during evacuations. They should post instruc- 
tions concerning exit drills and evacuation procedures in all rooms 
used by them, should assign monitors and instruct them in their duties, 
and should set airexample for their students. 

The American Association of School Administrators 64 defined the 
teachers’ responsibility in broader terms and stressed the fact that 
they must have predetermined responsibilities covering emergency 
situations that may require immediate action. They must be able to 
exercise sound judgment and obtain coordinated, collective action from 
their pupils during an evacuation, particularly if they encounter un- 
forseen obstacles, such as blocked stairways or untenable passageways. 

Custodians and maids . — School officials should carefully and co- 
operatively work out with custodians and maids their responsibilities 
and duties under both emergency and daily conditions. Custodians 
should work closely with the professional staff to investigate and re- 
port unsafe practices and conditions existing in and around the school. 
They should keep all exit passages clear of obstructions, check rails on 
stairways at frequent intervals, maintain good housekeeping practices, 
and understand the operation of emergency lighting and sprinkler 
systems if these are provided. The custodian force shqyld know how 
to maintain and operate all alarms, detection devices, and other equip- 
ment related to fire prevention, evacuation, and control. -In general, 
the assignment to custodians should be sufficiently flexible for them 
to use some discretion when pre-determined plans may not be followed. 

. Other duties and responsibilities of school plant operating person- 
nel might include reporting periodically to the principal in writing 
concerning fire protective equipment, knowing the location of the gas , 
meter and the cutoff valve, and having a key to it readily available if an 
emergency requires that gas be shut off, stopping motors of ventilating 
fans and other equipment to retard the spread of heat and smoke when 
the emergency exit alarm sounds, assisting in the evacuation of handi- 
capped children if necessary, and performing first-aid fire fighting 
duties. 

M aintenance personnel . — Since they are not usually stationed at a 
part icular building on a permanent basis, maintenance personnel may 

** American Association of School Administrators, op. cit. 
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not have specific assignments as to building evacuations or exit drills. 
These people, however, should have definite responsibilities for main- 
taining buildings in a fire-safe condition. Physical hazards which 
may cause fires (such as frayed insulation on electric wires, damaged 
e " outlets, switches, and motors, overloaded circuits, exposed 
wood surfaces in furnace rooms, and other conditions constituting fire 

hazards) should be corrected by them when they work at a particular 
building. 


’ Community Groups 


Th© community as a whole also has a responsibility for fire safety. 
The American Association of School Administrators" endorses the 
principle in the following statement* 

♦ 

The concept of safety is not an absolnte factor— It is a relative concept. 
There will always be the threat of lire and, while the community cannot com- 
pletely banish the possibility of a destructive fire, it can make a possibllltv 
even more remote. 


Although the safety of any building is dependent on school authori- 
ties, it will always be dependent on what the community holds im- 
portant However, before a community can act intelligently it must 
know what exists and what can exist. It can have safety if it desires 
to do so, but only if it provides the finances and puts forth the effort 
to correct professionally authenticated inadequacies. 

The chief of the local fire department can render assistance in the 
school fire safety program. For example, a qualified fireman might 
meet annually or semiannually with instructional and custodial per- 
sonnel, presenting information on, and giving instructions about, fire 
safety. These instructions could cover such topics as handling and 
use of portable fire extinguishers, first aid fire fighting, fire-safe house- 
keepmg, building inspection techniques, and the operation of internal 
building fire alarm systems. Also, the fire department could inspect 
school buildings, reporting if hazardous conditions were found, and 

could advise school authorities concerning removal or correction of 
these conditions. 

The students themselves constitute another group whose responsive- 
ness to safety measures helps determine the effectiveness of these meas- 
ures. They can be taught to identify fire hazards, and in many in*- 
stances can assume some responsibility for eliminating the hazards 
hey identify. In this way they recognize that safety education is a 
cooperative enterprise which requires them to observe safety rules 
And regulations at all times. . 

* American Association of 8chool Administrators, op. e If. 


40 


Fire Safety Practices ' 

Three activities to be performed at the local level are especially 
important in a fire safety program: inspections, exit drills, and 
instruction in fire safety. 

Inspections 

The two main types of safety inspections for schools are the daily 
and the periodic. Daily inspections should be conducted by the prin- 
cipal and his custodians; periodic, by engineers, by personnel of the 
local fire department, or by insurance inspectors. Regardless of who 
conducts them, inspections are made for the purpose of detecting defi- 
ciencies in such things as exit hardware, detection devices, alarm sys- 
tems, emergency lighting, fire fighting equipment, heating systems, 
electrical wiring, and appliance installations. 

Inspectors Fire inspectors for school buildings should be ap- 
pointed only because they possess specialized knowledge which will 
enable them to identify hazards with minimum disruption to the 
education program. Their inspections can serve as the basis for rec- 
ommendations to school officials concerning necessary improvements 
to buildings where deficiencies are found. Such inspections are of 
particular value in preventing disaster when school authorities coop- 
erate by correcting or eliminating the hazards. 

Surveys Some States have laws or regulations that require inspec- 
tions to be made by specialists such as fire marshals, but the diverse 
nature of the problem makes the team approach more effective.** 
Seldom is one person qualified to evaluate all diverse elements, such as 
structural safety, fire hazards, mechanical and electrical deficiencies, 
evacuation problems, space requirements for pupil circulation and 
types of occupancy, principles of protection, and established adminis- 
trative policies and decisions. It is therefore suggested that an educa- 
tor, an architect, and a fire protection engineer serve as the basic 
members of a survey committee (who might be supplemented by 
others) to inspect school buildings for fire safety. The type of survey 
would attempt to find answers to the following questions: 

♦ Where could fires readily start, and by what meana? 

♦ If a fire started, when and how could It be detected? 

♦ How would the alarm be sounded and from where? 

♦ How rapidly might the fire develop In size and severity? 

♦ How would the answers to these questions Influence evacuation efforts? 


• Building Research Advisory Board, Committee on Fire Research. 

CohndT* I 960 *' Washington : National Academy of Sdences- 
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+ What Are safety equipment and devices are provided, and what Is their 
current condition? 

+ Does this 'site provide for evacuation space and easy, quick access by fire 
fighters and emergency personnel?" 

Accepted administrative procedure makes a principal responsible 
for his building and the activities carried on in it. He may delegate 
some of his responsibility to others, but he should develop an inspec- 
tion check list for his school. (See appendix A for samples.) 

Exit Drills 

. ( 

Exit drills (or “fire drills,” as they are often called) are an integral 
part of the principal’s fire safety program. The principal should 
establish in the minds of pupils an awareness of the need for rapid 
and efficient exit drills, pointing out that a building or portion of a 
building may become untenable within a few minutes after a fire 
Starts and that the untenability is often caused by smoke at first, 
and then by heat. He should also point out that fires are not always* 
discovered immediately, thus leaving very little time for evacuation. 
Normally, it takes one minute to evacuate each floor of a school 
building. After the alarm has been sounded, it would take three 
minutes to evacuate pupils from the third story of a building. In 
some instances, it should be made clear that three minutes of time for 
safe evacuation purposes may not be available. 

Purpose and frequency . — The exit drill should be a learning experi- 
ence. It should be planned to meet all conceivable situations, so that 
when an emergency arises, teachers and pupils will leave the building 
without panic or disorder. Most exit drills should be conducted as 
surprise drills, and an average of two drills per montli would not be 
too many for life safety purposes. 

Ifuilding exit plan . — The principal needs much information about 
a building, its occupants^nd the community, to develop an exit plan. 
This information should include data on adequacy of the building 
and its exits in relation to evacuation speed ; activities and age range 
of occupants ; where each group is located in the building; physical 
infirmities and handicaps of students and staff; types of community 
services available in case of an emergency; and the time required for 

personnel from the fire, police, and public health departments to 
arrive on the scene. 


•’ibid. 
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With these types of information, the principal should work co- 
operatively with his staff and perhaps the local fire chief to develop 
a plan that: 


J 


♦ 


♦ Designates normal evacuation from all areas of the building and estab- 
lishes alternate routes in case the ordinary routes cannot be used. 

♦ Insures rapid, orderly evacuation of all occupants. 

+ Permits two teachers in adjacent rooms to combine their groups so that 
one teacher can lead the children and the other maintain order along the 
line for the two groups. 

♦ Trains pupils to leave the building in an orderly fashion without teacher 
supervision if necessary. 

+ Insures adequate care of handicapped pupils amf teachers. 

+ Specifies definite outside assembly areas or stopping points at least 50 
feet from fire hydrants for each group as well as rapid roll call after 
evacuation. 


+ Designates staff members to check toilets and other special areas for 
pupils who may not be at their regular stations at the time of evacuation. 

♦ Instructs students in physical education classes as to desirable procedures 
concerning street clothes. 

♦ Provides for window and door closure, and turning off motors, burners,, 
and gas valves. 

♦ Cautions against retrieval of personal belonging*}. 

♦ Gives explicit instructions as to line of authority. 

♦ Instructs the children concerning future school activities in case the 
building must be abandoned temporarily. 

♦ Designates key personnel (not students) to re-enter the building, if 
feasible, to do first aid fire fighting. 

♦ Provides instructions to students and teachers for crossing streets or 
highways in case conditions become untenable on school grounds. 


The alarm,. Sounding of the fire alarm and the procedures which 
take place after the alarm sounds are especially important if a safe 
orderly evacuation is to be achieved. 

The principal should make certain that all school personnel (teach- 
ers, custodians, maids, lunchroom workers, and students) know exactly 
where each alarm station is located in the building (or on the prem- 
ises) and that they fully understand the steps to be taken to activate 
the signal. 

In cas^mf fire, or any suspicion of fire, the alarm should be sounded 
immediately from the nearest signal box by the individual who dis- 
covers the fire or suspects there is one. When the fire alarm signal is 
given, the building must be evacuated with no exceptions. The prin- 
cipal should select teachers, on a rotating basis, to ring the alarm in 
practice dribs. This policy will cause them to become acquainted 
with the idea and help them overcome any fears of breaking the fire 
alarm glass." 


Haddlffe Morrill, op. ott. p. 8. 


When the alarm sounds, or the fire gong rings, the following 
procedures should be followed: * 

♦ Pupils stop work Immediately ; tarn off motors, torches, etc., according to 
a prearranged plan ; pupils at blackboard return to regular stations. 

♦ Teacher takes charge, picks up class record, signals pupUs to rise, pro- 

ceetjgto exit door of room, instructs students to leave books and not 
to seat wraps. 

♦ Teacher sthrts pupils moving according to the prearranged pfan, form- 
ing lines in corridors if space permits. 

♦ Teacher of one of the two rooms leads lines, directing change in route 
if designated route is blocked ; directs monitors, if needed, to hold exit 
doors open, or to as8isf*tfith street crossing. Teacher of companion 
room takes charge of other monitors, who assist in searching and clear- 

? special areas, help the handicapped, then follow the lin e s 

♦ Pupils in toilets and other special areas Join nearest lines in making exit 
proceed to stopping place; then with permission of those in charge at 
the stopping place, rejoin their own groups, reporting to their own teacher 
and taking their places in line. 

♦ Custodians should shut off aU electric motors, close valves of gas supply 
lines, stop all ventilating fang, start first aid fire fighting, and render 
other assistance when and where needed. 

♦ Finally, the principal, assistants,' and custodians make a final check to 
Ascertain that the building is clear of occupants. 

.When the drill is completed, the principal should discuss it with 
his staff; if necessary, he should conduct another drill within a few 
the P ur Pose of correcting observed weaknesses. Custodians 
8 ould report m writing on the operation of alarm equipment and on 
defects, if any, of exit doors and anti-panic hardware. 

Re-entry. Every precaution must be taken to prevent unauthorized 
persons from returning to the building before an all-clear signal is 
given This signal should be predetermined, understood, easily rec- 

buming budding^ ^ Sign ^ 8 ’ otherwise P u P ils might re-enter a 

ek A 5 > !“ diX , B oT tainS an Emer 9 erw y Drill Check List prepared bv 
the National Safety- Council. 


Fire Safety Education 

* 

tr 

The third area of responsibility for fire safety by the local school 

18 i® ? f fire . ***** ^ucation. The teaching of fire safety 
ill be reflected, both m the school and in the community, by the 
actions and attitudes of the students. In North Carolina this concept 

is emphasized by the State Department of Public Instruction in the 
following statement: 

i8 8nr M° re<leCt What 18 tao * ht ,n the **ool«. Teach children 

£? los ^asT^n T« ther " WU1 *» fewer ba,,d,n *» burned and fewer 
11. Imt as a result of fire. The service which the school must render in 
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thI " ! " very « rett Teacher* and pupil* have obligations and re- 

sponsibilltles in preventing fire." 


Objectives .-— The report of a study conducted by the National 
bafety Council reveals that local school systems most often men- 
tioned the following objectives of fire safety education: 

+ To create an awareness of fire hazards. 

♦ To educate pupils and teachers to evacuate a building, quickly and quietly. 

♦ To develop an awareness of the need for Are safety In every day living. 

4- To eliminate many existing Are hazards. 

♦ To present a Are prevention program.** 

Approach .—- There must be a positive approach in teaching fire 
safety education. The things that are to be done should be empha- 
- e ^ath er than those that are not to be done. Fire safety education 
should be correlated with other subject areas in the school curriculum. 
( hoice of material, manner of presentation, and sequence of topics 
should rest with school qfficials themselves, but it is important that 
instruction m this area begin at the elementary level." 


Local Codos 


In school districts where local construction codes or other local 
regulations concerning maintenance and occupancy of public buildings 
are more stringent than State codes and regulations, there may be a 
greater degree of safety from school fires than in districts depending 
en^rely on State regulations. Usually, cities and densely populated 
suburban communities adopt the more stringent codes because danger 
to hfe and property from fire is greater in densely populated areas, 
where buildings and houses are in close proximity, than in sparsely 
populated sections. Where rigid local controls are adopted, however, 
there is a danger that they may be permitted to become obsolete, 
thereby serving to block the use of new and better materials for con- 
struction and hence contributing to unsafe fire conditions rather than 
eliminating them. Local governing bodies can prevent this danger by 
being alert to new developments and by amending their codes, as neces- 
sary, to accommodate newer, safer standards. 


"North Carolina State Department of Public Instruction. 

Public Schools (Publication No. 318). p. 11-15. 

"“Tour Fire 8afety Education Prof ram May Be Inadequate’* 
uary 1967. p. 6-8 

Tork Education Department. Bureau of Elementary Curriculum Develop- 
ment. Bureau of Secondary Curriculum Development, op. cti. p. 10^-18. 
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Chapter III 

Hazards 

QCHOOL FIRE HAZARDS often exist, or may be permitted to 
W, develop, both inside and outside school buildings. Persons respon- 
sib e for planning and operating educational facilities must be aware 

° f ,®,“f. fcuPe ? f these hazards an< * must eliminate those that exist and 
work diligently to prevent others from developing, if our schools are 
to be reasonably safe from fire. This chapter is concerned with a 

buHdinj^ faCt<>rS WhlCh influence the fire hazar ds of sites and of 

/ 

Sites 

School sites, whether currently occupied by buildings or intended 
or uture ones, may have inherent fire hazards, or may acquire them 
as a result of business and other activities* conducted in the neighbor- 

* h ® ° th ® r hand ’ the sites may have certain characteristics 
that contribute to fire safety, or they may be located close to commu- 
nity fire safety facilities. It is important that school officials select 
and acquire school sites well in advance of actual need; When consid- 
ering new educational centers, these officials can have some assurance 
that new sites may not soon develop into fire hazards if they seek 

and W ° rk COOperativel ? with > State and local planning 
agencies. Three important factors determining the number and extent 

;^Th.tcsr with 80,1001 sites - - 

Location 

( . mt H' or ,« lements »■» important to school sit* location as 

L fay: f nv f r 08 - »<**»H>ility for the population 
served, and absence of undesirable exposure. From the standpoint 

1 scho °l fire 8af ety, the last two are immensely significant. 

Community Services and Protective Facilities 

Typical of many State regulations concerning location of school 
sites is one by the Georgia State Department of Education which 
residential or rural areas as having the most desirable en- 
^ronment for schools. However, in these areas consideration must 
be given to the availability of community utility services, particularly 
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electricity, water, telephone, and gas. An adequate and continuous 
siipply or water for both sewage service and emergency fire fighting 
is especially important. Telephone service is needed to summon help 
in case of fire. Also, the availability of adequate community fire 
service is of first importance. A school building should be so located 
that movement of equipment from the fire department to the school 
will not be impeded by poor streets or roads, that this equipment will 
not. have to be moved great distances, and that the activities of the 
department in response to any alarm will not create safety problems 
for the school . 1 


Exposure 

The importance of locating a school so that the hazards of unde- 
sirable exposure are minimized is often stressed. Connecticut * * empha- 
sizes that schools should not be located in congested industrial areas 
or on heavily traveled highway; or near railroads, airfields, fire sta- 
Jions, stores, mills, or factories— all of these usually objectionable be- 
cause of noise, activities carried on in connection with them, or other 
physical hazards. Another type of exposure is that created by the 
proximity of hazardous enterprises, such as the storage of gasoline, 
butane or propane gas, and other flammables, and the presence of gas 
and electrical transmission lines. Fire hazards for schools from these 
sources increase in proportion to the number and extent of the instal- 
lations in the school neighborhood. 

Size 

From the standpoint of fire safety, the size of a site should be such 
that it does not of itself create dangers, but instead satisfies several 
requirements including ample space for : 

♦ Students and school personnel to be evacuated 

♦ Evacuated personnel to assemble at a safe distance from the building 

♦ Fire fighting equipment to maneuver without endangering lives.’ 

Other desirable features of the school site are that an adequate 
number of fire hydrants, with an ample and constant supply of water 
under correct pressure, be strategically located on or near the prem- 
ises; that entrances and driveways be designed to accomodate fire 


'Georgia 8tate Department of Education. A Guide for Selecting School Site* At- 
lanta 3 : The Department. 1953. (Mimeograph) 

* Co "" ect,cut 8ut * Department of Education. School Sites, Selection and Acquisition 
(The School Building Economy 8eriee No. 3). Hartford 15: The Department. 1000. p 8. 

Building Research Advisory Board. Committee oh Fire Research. School Fires — Ah 
A pproocA toUfe Safety. Washington : National Academy of Sciences— National Research 
council. 1960. p. 26. 


department equipment; that driveways be laid out so that children 
will not be endangered by the arrival, maneuvering, or departure of 
this equipment; and that entrances and driveways be kept open nt 
e imes for quick admission of fire fighting equipment. 

Physical Characteristics 

McLeary < suggests that a rectangular site whose length is not more 

time ! lts w L ,dth 18 most desirable. The site’s elevation should 

r t ! le .: , r mediate ’ 8urround mg area and the skyline 
from all sides of its building should not be more than 30 degrees. 

Buildings 

utUbM LrtSIfiw T\ J designed ’ “l ui PP* d > maintained, and 

utilized so that their fire hazards are minimized, but some dancers are 
always present. Persons responsible for school fire safety neS to be 

"T of ,' hese dl T ra if prop * r -iol: 

bnfMiT 1 ™ f fire s**? 7 procedures are to be practiced in existing 

In mTVh 111 ^ f bui,dingS thafc are 88 fire ** ingenuity * 
"Tf® that attention ^ their design, height , 
x^ays, area, corndors, stairways, basements, open courts, roof struc- 
ture, vertical openings, hidden spaces, and windows. 

Design 

t ^r°. T/”® 1 ® ,orm of buiWi »® design is always best from 

tio„?„l« v re Saf “ y ' Eadl desi «" ita distinct evacua- 
tion opportunities as well as other fire-safety advantages and dis- 

LtterW^’fi If a f ivenbui,ding desi ^ n meets minimum standards (or 
better) for fire safety, it can be justified, then, from thst standpoint. 

Height 

buildin ' "^th has h"? custoI " aI 7’ for some cities to construct school 

« msX™ ‘ h,n Pre8ent standards suggest 

. . „ ax . imum - A building of two or more stories may create a uoten- 

iic a/ZS^ 8 8111,811011 w . hen pupil traffic becomes intensifieddur- 
ing an emergency. In rural and suburban communities, where larce 

sites usually are available, there is an advantage of direct egress ami 

maximum s afety in constructing one-story buildings. The National 


‘ R «r McLeary. Guide for Evaluating School Building* 
Spaulding House, 20 Oxford Street. 1982 . p. 7.9. 9 


Cambridge 38: Maas : 
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Board of Fire Underwriters 8 recommends that all buildings pf more 
than two stories in height be fire-resistive construction throughout; 
but suggests that buildings of fewer stories may be of less-fire-resistive 
construction, provided ample well-arranged exit facilities are avail- 
able and hazards are well guarded. 

♦ 

Exits 

Too few, too narrow, or improperly located exits constitute a dis- 
tinct hazard to life safety. Every single or multi-story school build- 
ing should have at least two means of egress remote from each other. 
The actual number of required exists for each building should be 
determined in accordance with standards described in the BuUdina 
Exits Code. 

Herrick 9 suggests that for maximum safety of egress, every school 
building should be of one-story design ; and each classroom in every 
building should have two means of egress, at the opposite sides of the 
room, one through the corridor, the other directly to the outside. Cor- 
ridor doors of each room should not be directly across the corridor 
from each other. Every occupant leaving any classroom through a 
corridor should have two ways to turn. If one exit is blocked, another 
exit route, independent and remote from the other one, should be 
available. 

Areas located on the second story or above of a school building may 
be hazardous, since two adequate means of egress are more difficult 
to provide for second-story than for ground-level floors. Windows at 
this level may provide some measure of life safety protection in an 
^ emergency, but they do not constitute a satisfactory means of 
egress. Provision of a second doorway from the area, either directly 
o the corridor or to an adjoining area with adequate exits, may at 
least reduce danger to life from fire. 

State and local governing units that have adopted building codes 
and exit standards for public buildings have relied heavily on those 
developed over a period of about 50 years and published in the Build- 
ing Exits Code by the National Fire Protection Association. Now in 
its eighteenth edition, the Code deals with public safety from fire and 
and like emergencies; specifies number, size, and arrangement of exit 
facilities; discusses construction, protection, and occupancy features 
of buildings that minimize danger to life from fire, smoke, fumes, or 
panic before evacuation; describes procedures to be used in fire exit 
drills; defines terms most often used in connection with buildings 

* Nation.1 Board of Fire Underwriters, fire Safe Schools. New York 88 : The Under- 
writers, 85 John 8treet. 1959. p. 1. 

•John H. Herrick end others, from School Program to School Plant. New York- 
Henry Holt and Company. 1966. p. 894. 
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« h " fire Potion standards; and sug- 

minimi an ? dlfficu,ties over construction details might £ 

^ nimized if the standards of the Exits Code are used concurrently 
with those contained in municipal building codes. 

Lorg* Areas 

In large, unrestricted areas of buildings where the essential elements 
f combustion are present, fire, smoke, and heat can spread rapidh- 

attributed *7 t0 °™« * elimiZe hoards 

attributed to large areas by offering cheaper fire insurance rates on 

nomfire-resistive buildings that have no individual areas in excess of 

fire-re^stive brii«? ***** n? aI ®° reco ^ nize as Arable maximum for 
tire resistive buildings. Other special areas, often recognized as no 

ten tal fire hazards, are shops, laboratories, kitchens, TZ 3* 

to owntTsTiv m ® lnerator rooms * Special consideration is given 
to owners by the underwriters if these rooms are segregated bv fire 

I-'" 

♦ 

Corridors and Passageways 

J5r d0rs and P“ ssa g e "'»ys, tile arteries of horizontal traffic in 
uddings, permit access to and egress from all points on one level 

datlTw raZT • < ”’ el *° ? n0th<,r ’ ° r tertical ,ra ®h is aecommo- 
, r “ m P S ; < Prob »% few schools have 

^advdeLu evac " at,on °f building occupants in case of fire 
usually depends upon adequate, well-planned routes of egress from 

all points within a building. Corridor adequacy is measured in terms 
tvDflof fi &C 1 *f as _ wldth; Ien ff th ? ^Pe of construction materials used • 

^ht“f eg W rl WallS ' C ‘"'" gS; “ d ^ 

Width and length are dimensional factors which must be equated 
apimst corridor load (double or single), number of rooms andZTJ 

eTTe' width lf e . nUm ^ f T P ' 6 '° h SerVed - In genemlX'- 

ever, the width of an individual corridor should be constant free of 
ET at any P*" 11 ’ and com Pletely unobstructed. A distance of 

Some State and local building codes, under certain conditions, ner- 
uwn rthW bv tf X P ° Cke,S ’ bUt S “ Ch P ocketsare "ot Ud 

n£d to a! , y en(?meers ' If these dead-end corridors are 

used to acc ommodate classrooms at levels above grade, exit doors from 

T National Board of Fire Underwriters, op. oit. p. 2. 
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these rooms should be located not more than one and one*half times 
the width of the corridor from a stairwell or other escape route. 

Adequate lighting of all corridors is essential, but, contrary to prac- 
tices irt some schools, lighting should not be key -controlled. Corri- 
dors constructed of fire-resistive materials and/or decorated with 
flame retardant paint also contribute to life safety from fire. 


Stairways and Stairwells 


Heat, flame, smoke, and toxic gases rise rapidly to the uppermost 
portions of a building through open vertical passageways such as 
stairwells, elevator shafts, and plenums. These vertical passageways 
should be constructed of noncombustible materials, with openings to 
t hem covered by approved fire doors. Viewing panels, if any, in these 
doors, should be of wired glass. Doors which open into stairwells 
should remain in a closed position except'when in use, and all stairs 
should lead directly to the outside. Every building of more than 
one story should have two or more stairways remote from each other. 
The width and number of stairways needed are generally determined 
by the area and capacity of the space to be served. Stairways be^ 
tween two stories should have at least two runs of risers, broken by a 
landing, and these runs should not be in the same direction. Storage 
closets should not. be permitted under landings or in the stairwells. 


Basomonts 

areas often constitute special fire hazards. Sofre base- 
ments open only into the first floor by way of a stairwell located in the 
middle of the building. In case of fire, the only place for smoke to 
escape is up and into the building. Also, there may be no way for 
firemen to fight the fire except by using the smoke-filled stairway. 
Furthermore, sipoke and gases which build up in a basement usually 
are highly explosive. Several openings to basement areas on opposite 
sides of the building with light controls near each door are desirable. 
Probably the best fire safety device rfiid warning system for basement 
areas is an approved wet sprinkler system . 8 


■» 

Open Courts 


Enclosed courts as factors contributing to fire spread have received 
little attention. Windows opening upon them have been known to 
permit fire to jump from floor to floor and from wing to wing. 


• “The Architect's Responsibility for Fire Safety.” 
of Architect e (AlA File No. 29). March-AprU 19W. 


Bulletin of the American Institute 
p. 58. 
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Rescue efforts of fire departments are hindered where courts are en- 
closed. If School buildings are designed with eourts, one side of each 
court should remain open to prevent entrapment of occupants and to 
permit entrance by rescue teams. 

4 

Roofs and Roofing *' 

Certain kinds of roofs and roofing materials increase the fire hazards 
of buildings. Sparks from a smokestack or from an exposing fire 
may ignite a combustible roof from the outside; interior fires may 
cause heat and gas to collect under the roof deck and build up to the 
point where dangerous explosions may occur causing combustibie 
roofing materials to bum. If appropriate roof vents are constructed, 
they may discharge much heat and gas from a building, preventing 
explosions and permitting firemen to enter and fight the fire. Some 
modem buildings have concrete roof decks which increase the difficul- 
ties. for firemen when an interior fire has gained headway, thus cur- 
tailing, their activities until gas and smoke can be discharged. 


Openings 

Many openings, whether vertical and extending from floor to floor, 
or horizontal and extending from room to room, tfre often responsible 
for the rapid spread of fire. Some old school buildings have large 
open ventilating wells, or waster-paper chutes extending through sev- 
eral floors. These openings should be floored over ahd the shaft en- 
clbsed with fire-resistive casing. If chutes are necessary, they should 
wiof fire-resistive construction with self-closing doors/ Wanh air 
heating, ventilating, and air-conditioning ducfs which pjiss through 
the walls and extend from room to room are examples of horizontal 
openings. These ducts should be constructed to Conform to national 
standards for air-conditioning and ventilating systejAs.. Some school 
buildings have masonry ventilation shafts that tfnct m open attics. . 
These shafts should be tom out to prevent them* from sirVinc as flues 
in case of fire. . v • ?' - . .S' 


y'Storogi 


Storage of materials, whether for instructional purposes or for 
operation and maintenance, often constitutes fire hazards. All storage 
space should be ample for the needs of the school, and should be prop- 
erly located, well-designed, effectively ventilated, and suitably pro- 
tected. This space should be located away from the routes of egress, 
isolated from the .main structure, and constructed of fire-resestive 
material. Metal containers and cabinets should be provided for fur- 



ther isolation of volatile and flamable substances. In storage man- 
agement, neatness should be encouraged 5 congestion avoided. 


Unobserved Spaces ' 

Concealed spaces do not usually, come under the daily observance of 
those responsible for operating buildings. Such spaces can be ex- 
tremely hazardous, since fires originating here may not be detected in 
their incipient stages. Unless these spaces are protected by an ap- 
proved sprinkler system, or unless fire stops are provided, they should 
be avoided. Fire stops for concealed spaces should meet the follow- 
ing requirements: 9 

♦ Exterior and interior wall and partitions shall be fire stopped at each 
floor level, at the top story ceiling, and at the level of support for roofs. 

♦ Unoccupied attic spaces shall be subdivided by fire stops into areas not 
to exceed 8,000 square feet 

♦ Concealed spaces between the celling and the floor or roof above shall 
be flrestopped for the full depth of space along the line of support 

Unattended spaces such as vents, flues, plenums, false ceilings, attics, 
areas between ceilings and flat roofs, crawl spaces, service areas, base- 
ment areas, and unused classrooms are hazardous because a fire that 
starts in one of these areas may reach substantial proportions before * 
it is discovered. Such a fire can be especially dangerous if the area 
which it starts is near % point of egress. All unattended building 

• areas should be studied to determine the need of fire breaks, automatic 
fire detectors, sprinklers, or other types of control and protection; and 
if such areas exist under floors that are below grade, they should be 
well ventilated, and special attention should be given to the installa- 
tion of protective equipment in them. 

# ♦ 

.Windowless and Underground Construction 

♦ , 

. Windowless and underground buildings present special fire hazard 
problems since egress through windows is eliminated. Smoke venting 
from -such a' building is difficult, thus increasing the task of moving 

• and operating extinguishing equipment. Lack of windows may also 
cause a delay in the discovery oflfire and may permit a more rapid 
involvement of the entire- structure; since the heat’ cannot be dissipated. 

Al indows, for example, permit the entrance of breathable air for oc- 
cupants and allow heat and other toxic elements to escape. Since 
windowless buildings must’ have mechanical ventilation, the equip- 
ment should be designed to detect and remove smoke automatically in 

• National Fire Protection Association. Building Bait* Code (NFPA No. 101— 18tb ed.). 
Boston 10 : The Association, 60 Batterymarcb Street. 1961. p. 26-28. 
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case of fire. It is especially important that the discharge apertures 
be arranged to keep exhaust smoke away from the exits. Also, another 
serious problem is that of panic from darkness in case of light failure 
m a wmdowless building. 

Specific solutions to these and other fire safety problems peculiar 
to wmdowless and underground structures require that consideration 
be given to such factors as interior finish and construction, number of 
occupants, contents of the structure, means of egress for occupants 
and access provisions for firemen. Some safety features considered as 
minimum in overcoming the dangers inherent in windowless and un- 
derground structures include emergency lighting; automatic smoke 
detection and ventilation systems; automatic sprinkler protection; 
provision that ascending stairs, ramps, or other upwards exits (from 
underground) be cut off from main floor areas and be designed to 
prevent their becoming flues for smoke and fire; and, in windowless 
buildings, outside access panels on each floor level should be provided 
for utilization by the fire department or for the rescue of trapped oc- 
cupants. The reader is referred to the Building Exits Code 10 for de- 
tails concerning other safety features for buildings of this type. 


Construction 

Construction features of school buildings affect their rating for fire 
safety. These features are usually subsumed, and are discussed here, 
under three headings: types of construction; height .and area; and 
interior finishes and materials. 


Type* 


In a very broad sense, school buildings can be classified according 
to one of three types of construction : fire-resistive, semifire-resis- 
tive, or combustible. Since the last two differ only in degree or rate 
of bumability, the classification might be reduced to fire-resistive and 
nonfire-resistive. Various technical associations have developed more 
specific categories for construction types. One association 11 lists eight 
types of construction as follows : 

Fire-resistive. Structural members including walls, partitions, columns, 

floors, and roofs are of fire-resistive materials with specified fire-resistive 
ratings. 

Heavy timber. This is so-called mill or slow-burning construction with 
masonry walls. 


1# National FIFre Protection Association. 
u National Fire Protection Association. 
(NFPA No. 220). 1#01. p. 3-0. 


op. cit. p. 214. 

Standard Types of Building Construction 
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Noncombustible. — This permits the use of unprotected steel. 

Protected, noncombustible.— ' This must have one-hour structural Are-resis- 
tance, but does not qualify for flre-reslstlve construction. 

Ordinary construction.— This has masonry walls, wood interior. 

Protected ordinary. — This has a one-hour structural Are resistance. 

Wood frame. — This is lighter construction than Heavy Timber. 

Protected wood frame — This has a one-hour structural Are resistance. 

This association, however, does not generally recognize the last 
seven of these construction types as having much application to life 
safety from fire. It is suggested that a building of wood interior 
construction, with combustible contents, presents substantia] fire haz- 
ards to its occupants regardless of whether or not its combustible 
interior is enclosed with exterior masonry walls. 

Another organization , 12 interested in buildings from the standpoint 
of casualty insurance risks, recognizes seven types of construction as 
follows: 

Fire-resistive: Type A.— All structural members Including walls, columns, 
piers, beams, girders, trusses, Aoors, and roofs are of approved noncom- 
bustible materials, each with speciAed Are-resistance rating according to 
detailed standards; also, other strict structural standards pertaining to 
Are resistance are applied. 

Fire-resistive: Type B. — Standards are almost identical to those required 
tor type A, except that the Are-reslstance rating for structural members is 
somewhat less. 

Protected Noncombustible.— Encompasses buildings in which all structural 
members are of non-combustible materials, with each member having a 
flre-reslstlve rating of not less than one hour; and In which other structural 
standards, somewhat less restrictive than those^used in the first two 
classiflcation8, are applied. 

Unprotected Noncombustible. — Includes buildings having structural mem- 
bers of approved noncombustible material that has been rated for Are- 
resistance under stipulated conditions, and having roof construction and 
interior partitions that meet specific standards. 

Heavy timber. — Applies to buildings in which the bearing walls are of 
approved noncombustible material; in which the Interior structural ele- 
ments, including columns, Aoors, and roof construction, consist of heavy 
timber, with smooth, Aat surfaces, assembled to avoid thin sections, sharp 
projections, and concealed or inaccessible spaces; and in which the struc- 
tural members that support masonry walls have a Are resistance rating of 
not less than 3 hours. If structural members of steel or reinforced concrete 
are used In lieu of timber construction, they must have a flre-reslstance 
rating of not less than 1 hour. 

Ordinary. — Applies to buildings having exterior walls of non-combustible 
material, with a Are resistance rating of not less than 2 hours, and having 
structural elements that are wholly or partly of wood of smaller dimensions 
than are required for Heavy Timber construction. 


** National Board of Fire Underwriters. National Building Code (1900 ed and 1957 
amendments), p. 68-88. 

854284 O — 62- 
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Wood framea . — Includes buildings having structural members wholly or 
partly of wood, or other combustible material, that can not qualify for 
bea^ timber or ordinary construction. 

Type of construction is an important factor in determining school 
fire safety, but compliance with the specific standards of a given type 
is no guarantee against loss of life by fire. There are other factors 
to be considered. 


Haight and Area Limitations 

Although circumstances occasionally require that exceptions be 
made as to recommended heights and areas of buildings, the National 
Board of F ire Underwriters 13 suggests that buildings of various con- 
struction types conform to the height limits shown in table 7 and the 
area limits shown in table 8. 


Table 7.— Building-Height Restrictions, by Type of Construction 

Type of construction 

Fire-resistive: Type A 

Fire-resistive: Type B 

Protected noncombustible 

Heavy timber 2 

Ordinary 

Unprotected noncombustible 

Wood frame 

•With some special considerations. 

Table 8.— Floor-Area Limits (Square Feet) Per Story of Building 

Square feet 


Height 

(limit in feet) 
— (No limit) 

•83 

73 

63 

•45 

•33 

35 


Type of construction 
Fire-resistive : Type A 

One Story 

Over one 
. atory 

V- 11— |i 

Fire-resistive: Type 


wo limit 

Protective noncombustible 
Heavy timber 


wo limit 
12,000 
8,000 
6,000 

Ordinary 


Unprotected noncombustible— 


Wood frame 


o, uuu 
4,000 


Materials 


An analysis of loss of life in buildings because of rapid fire spread 
and accumulation of noxious gases indicates the importance of pru- 
dent selection of building materials. The rate that an accidental fire 


u Ibid., p. 40-41. 


will develop into a full-fledged one involving a whole building depends 
primarily on the following three features : 

♦ The flame-spread properties of the interior finish 

♦ The extent of compartmentization and the degree of ventilation 

+ The fnel contributed by, and the manner of distribution of, building 
contents . 14 

Ceilings should have fire-resistive qualities since fire spreads quickly 
in an upward manner. In multi story buildings, if the ceiling fails, 
there will soon be a floor failure. 15 Many ceilings are covered with 
acoustical materials, and in some cases fire spreads more rapidly across 
lightly pressed acoustical material than across ordinary wood sheath- 
ing. It is important to know that wood ordinarily ignites at approxi- 
mately 750° F, but that with long exposure to heat, a condition is pro- 
duced whereby k may ignite at a temperature as lo>v as 212° F. In 
some instances, certain types of insulating boards have been known to 
ignite at 170° F. M 

Asbestos pipe, for example, has been known to crack when used for 
flues, and in rapid heat it may even explode. Foam rubber is a readily 
ignitable substance, will bum intensely, and will emit a smoke of dis- 
agreeable odor . 17 

The few specifics mentioned above indicate that much care should 
be exercised in the selection and use of finishing materials. 

Another aspect to be considered in the selection of building mate- 
rials is, that the heat which may be released by them in case of fire may 
dictate whether the building will be saved or destroyed. Much study 
is being done in this area to determine the potential heat and flame- 
spread index ratings of a number of materials. (See appendix C.) 

Knowledge of the performance of walls, columns, floors, and other 
building members under fire exposure is important and this perform- 
ance is now being reflected in many codes. It is important to achieve 
balance in the various parts of a building. To do this the fire-resistive 
properties need to be measured according to a common standard. This 
standard is known as the “Standard Fire Test.” 18 
It is important to have> both an understanding of fire-resistiveness 
of materials and a knowledge of how fast flames progress down the 
surface of a given material, once they have started. The Under- 
writers’ Laboratories developed a numerical scale which rates mate- 
rials in comparison to asbestos-cement board and red oak flooring, with 

u A. F. Robert *oii ( D. Gross, and J. Loftus. A Method for i featuring Surface Flo/n- 
mfihility of Material $ Using a Radiant Energy Source. Philadelphia 3 : American Society 
for Testing Materials. 1956. p. 1437. 

“ "The Architects — and Fire 8afety." Journal of the At A. p. 41-42. May 1957. 

“ Theodora I. Coe. "Fire— Friend and Foe of Man." Bulletin of the American 
Institute of Architect! (AIA File No. R9). January-February 1954. p. 8. 

” The Architect — and Fire Safety, op. cit. 

“ National Fire Protection Association. Building Construction and Materials (NFPA 
No. 251). 1961. p. 2-3. 
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rytive rating of zero and 100 on the scale. The Uniform Building 
Code of the Pacific Coast Building Officials Conference assigns an 
abbreviated flame-spread rating as follows: * 


Class 

I _ 

II . 

III 


Table 9. — Classes of Flame-Spread Rating 

Tunnel test federal standard test 
^0-30 Fire-retardant 
___ 31-75 Slow-burning 

76-260 Combustible 


The National Fire Protection Association’s scale of 
ratings for interior finish follows : 


flame-spread 


Table 10.— Classification of Interior Finish, by Number of Feet of Flame Spread 

Classification Number of feet of 

^ Flame spread 

B — 0-25 

o ^ 

D 75-200 

B — 200-500 

_ Over 500 

Bi enisling buildings where there may be doubt as to fire retardant 
qualities of interior finishes, the required flame-spread rating may be 
improved by applying flame-proofing paints or solutions. These appli- 
cations need to be renewed, however, at intervals sufficient to maintain 
the required flame-proofing. 20 If decorative finishes are required for 
walls and ceilings, fire-retardant paints bearing UL approval and hav- 
ing a flame-spread rating of 15 or less, a fuel contribution factor of 15 
or less, and a smoke-development factor of 5 or less, should be used, 
hecent developments in the paint industry have led to the manufacture 
of finishes of high quality and aesthetic appeal that both retard fire 
spread and limit their fuel contribution to fires. 


Occupancy and Utilization 

^ re L P ? teCti ° n Associa tion 21 indicates that ratings 
uildings ^uld be done by those having authority, and that the 
degree of hazards, based on occupancy, may be defined as follows: 

* ° CCUpancy buildin K8 are those having contents which 

t0 b " r “ " ,th “derate rapidity and give off a considerable 
volume of smoke, but from which neither poisonous fumes nor explo- 
sions are to be feared in case of fire. 


* Architect — and Pi re Safety, op. oit. p. 42 

2^21 Prot< ^ l<?n A8aOC,at,on - ******* E*iU Code. p. 

\ 
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4- High-hazard occupancy buildings are those having contents which are 
liable to burn with extreme rapidity or. from which poisonous fumes or 
explosions are to be feared in the event of fire. 

4 Low-hazard occupancy buildings are those having contents of such low 
combustibility that no self 'propagating fire therein can occur; conse- 
quently the only probable danger requiring the use of emergency exits 
will be from- panics, fumes, or smoke of fire from some external source. 

i 

A school building would ordinarily be classified as a low-hazard 
occupancy, but an entire building should be classified from the stand- 
point of its most hazardous area, unless this area is segregated from 
the rest of the building. 

Administrators responsible for the way in which a building is 
utilized should be cognizant of the hazards that occur because of use. 
They should know not only the occupancy hazards of the building 
but also its inherent fire hazards. If a building is an overall fire 
hazard and is a menace to the lives of its occupants, immediate steps 
should be taken to correct the situation. The National Board of Fire 
Underwriters 22 emphasizes that unless corrected, conditions such as 
the following would warrant the abandonment of a school : 

4 Either walls or ceilings of exit corridors, are surfaced with highly com- 

4 bustible finish, such as readily combustible wallboard. 

4 Pupils on upper floors have no means of exit except down stairs which 
are open to lower stories having combustible wall or ceiling or com- 
bustible contents, such as storage of combustible material, wood-working 
shops, etc. 

4 There is ordinary construction (wood-floor construction with masonry 
walls), in which pupils above the second story have no means of exit 
except down stairs which are open to lower stories — unless the building 
is completely protected with automatic sprinklers. 

4 There Is wood-frame construction in which pupils are housed above the 
second story — unless the building is completely protected with auto- 
matic sprinklers. 

4 Faulty heating equipment is liable to cause fire or explosions or to dis- 
charge combustion gases into the building. 

4 There is unventilated space under the grade floor in which flammable 
gas could by some possibility accumulate. 

4 Exit doors to tbe outside cannot be readily opened from the inside. 

Because of occupancy and utilization, some parts of a building may 
be potential fire or life safety hazards. Classrooms and special- and 
general-use areas may become dangerous because of design and use. 


r 

Regular Classrooms 

Classrooms are used by many people for various reasons. The occu- 
pants of any classroom or any place of assembly should not exceed 

** National Board of Fire Underwriter!. Fire So/e School* . p. 6-6. 
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T,® f h *“? be . at *^ evacuated within a reasonable time. 

, evac uation depends on room capacity, and the size, num- 

er, condition, and location of exits and escape routes. The Buildimr 
Research Advisoiy Board 23 has reported that 20 square feet per pe£ 

as an arbitrar ^ ^ for computing capacit^of 
a room. Some States require a higher figure P y 

In elemen'aTy schools, it is especially important that kindergarten 
and lower elementary classrooms be located on the floor nearest mund 
level and close to exits, or have independent salts to the oJSdffron, 

r D :i cl rr f ° r 

the physically handicapped, and the mentally retarded, should be 
.mdarly located, and should be equipped with ram^ wl doom 

fre^the ^ “ Sre need6d by the **«*• »» -fe’ 

in a classroom, such as those associated 

hazards ™^ re,U ' r .‘ ng a ! ighted tree » ™>y create fire 

zards. These and similar activities which create fire hazards should 

mizetheir Amgeif preC,Utions should ^en to eliminate or mini- ' 

so^ltr 01 ! sl '?, uld sc j ,edule classes and other school activities 
so that a balanced pattern of pupil traffic always exists. Should there ' 
bean excessively heavy concentration of students in a given building 
area at one time, this concentration may constitute a hazard to life 


General Us* Areas 


I 


and areas ’ SUch as auditoriums, cafeterias, gymnasiums 

a d multi-purpose rooms, constitute essentially the same^blems in 
regard to quick and safe evacuations of large numbers of rwmlA t 
^mnasiums, both permanent and folding seats should ^spa ed 
provide aisles. Loose seating should be arranged in definite blocks 
and there shouW be wide front-to-back aisles af weB “ ^ 
Safety codes generally require that the rows of seats in andi^-fT* 

or ^fT m 1)0111 endS ’ With ® ach r0W aisles limited to 14 seats 8 

toVLatT^minim “ ^ ^ Cnd ’ ft should h « “ted 

wi seats The minimum space between the back of one seat and the 

lt^ lfiX 1 U - “ ^wccn P ?„mb 

exZls 1 fo^L™' ’7“ ^.^“yelepe.unlese the gradient 

exits. The minimum side t8nnin * te at 

60 seats are served by it. If more than 60 seat, areTrvedVTa^atl" 
■ts minimum width is 3 feet. Wider aisles are require fo“,^r 

n ^ Befemb w ^ b m 
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numbers. Cross aisles should be provided at intervals of 20 traverse 
rows, and unless railed away from seats fronting them, should be at 
least 44 inches wide; if railed away, cross aisles may have a minimum 
width of 36 inches. If steps are provided in main aisles to overcome 
difference in level, cross aisles at intervals of 10 rows of seats, or at 
intervals of not more than 12 feet in rise, are usually recommended. 

Multiple exits from gymnasiums and auditoriums should be clearly 
visible, identified by illuminated exit signs, and should lead directly 
outdoors. In addition to the exits at the rear of these areas there 
should be exits directly to the outside at the front, both left and right ; 
but they may open into a short hall that is protected from fire. In 
large assembly areas, additional exits may be necessary in side walls; 
if balconies are provided, they should have two separate means of 
egress. The electric current for illuminated exit signs should be pro- 
vided by separate circuits originating ahead of the main line switches. 
Stand-by emergency lighting is often provided in places of assembly. 

Special Areas 

Shops, kitchens, science laboratories, and home economics rooms are 
building areas which may have multiple fire hazards because of the 
type of equipment used and the kinds of activities which take place 
in them. 

Shops . — Equipment for welding, grinding, sawing, forging, and 
painting (some of it provided with electric motors) is a potential 
point of origin for fires in school shops. Spray painting is espe- 
cially hazardous; it should not be conducted in a school building 
except in a room designed for that purpose, equipped with an ap- 
proved system of automatic sprinklers, and separated from other areas 
by construction having a fire-resistance rating of not less than 2 
-hours. 24 

Kitchens . — The use of gas, electricity, coal, and other sources of heat 
in kitchens, as well as the collection of grease on ventilation hoods and 
i n other inaccessible areas, creates fire hazards. 

Science laboratories . — Daily use of gas and electricity in any science 
laboratories where chemicals are regularly stored, makes the laborator- 
ies especially vulnerable to fire is they are not properly planned, well 
maintained, and carefully operated. 

Home economics suites . — The many electrical appliances (stoves, 
refrigerators, sewing machines, washers, dryers, irons, mixers, apd 
other types of equipment) in home ecenomics suites may cause multi- 
ple fire hazards, both through use and through neglect after use. 

Storage room . — Adequate rooms are needed for storage of custodial 

** National Fire Protection Association. Spray Finithing (NFPA No. 38). 1961. p. T. 
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“^ m ma , in ‘f nanc « supplies, instructional materials and equipment 
• C j'™'“ ls for instruction, and school records Lack of S' 

HdCatest^r SP “ Ce " “ -1- problemfor schools! 

store XT ro ° mS ” re , Provided ’ " lere wil1 >» >«* 'endency to 
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a S ;* ,rs s P a . ces - Storerooms that are in disarray or contain 
flammable materials in large quantities are always hazardous ProDer 
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eve?p”Ztm ZT “ of «"> »"d explosion are 

dtrp’i:,:i ,w ' emimial ^ con,roiw sh "‘-»* v.Zo™z • 

bteZXjZZ^X ° ld “"“y* P aint - «« other combusti- 
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1861 Nat p 0 28! Flr * Pr °‘ eCtl0n A88 ° datl0n - Flammable Liquid, Code (NPPA No. 80). 
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Community Uso 

Community use of school buildings often creates safety problems, 
according to the Building Research Advisory Board. 27 Adults meet- 
ing in shops, or classrooms, for example, are not likely to be familiar 
with the building and may not respond to regular fire drills. Hence - , 
these adults may require clearly marked, immediate, and convenient 
exit routes, from any burlding areas which they use, if these areas are 
not on grade or If they present difficulties for escape. 

When large community groups are congregated in a school building, 
teachers might well be authorized to help direct any necessary emer- 
gency evacuation. It is good practice to prohibit both standing and 
seating in aisles or near exijts at public assemblies. It is also desir- 
able to obtain the cooperation of the fire department and other local 
agencies to help enforce regulations during community events. 

A school building designated as a community shelter in a Civil De- 
fense pW will need to be designed to house large numbers of people 
day andr night, perhaps for 2 weeks or more. If a school building 
serves nhis function, careful consideration should be given to fire 
safety measures. 28 This should be done in cooperation with Civil De- 
fense authorities. Every area of the building will need to be ap- 
praised critically in relation to capacity, the number and type of occu- 
pants, their probable activities, and other special problems expected. 

Mechanical and Electrical Systems 

Mechanical and electrical systems by their operative natupe ai*e po- 
tential sources of fire. For safe performance, they should be kept 
under constant surveilance. Heating, ventilating, and air-conditioning 
systems can be particularly hazardous in that they circulate heat and 
air, and may circulate smoke and toxic gases from one room to another 
through intake and exhaust ducts. The central, air-supply- systems 
should be installed with automatic heat- and smoke-detector control 
units at both the intake and exhaust sides of each system. When these 
units detect heat and smoke, they automatically stop all fans that bring 
in, circulate, and exhaust air through the system’s ducts. 29 

Heating 

Heating equipment is known to cause many school fires. Every 
reasonable precaution should be taken to.«reduce the number of fires 


17 Building Research Advisory Board, Committee on Fire Research, op. cit. p. 31. 
» Ibid . • ,. 

••National Safety Council. Finding$ of the Coroner’t Jury . Chicago 11 : The Council, 
425 N. Michigan Avenue. 1059. p. 6. (Mimeograph)! 
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be eliminated as a means of heating school rooms ’ 

Heat pumps.-When installed in aecoidance with recommended 
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Air Conditioning and Ventilating Systems 


Central ventilating and air-conditioning equipment can compound 
fire safety problems in schools if it is not installed, maintained, and 
operated in accordance with nationally recognized standards. These 
systems circulate air throughout a building, and in the process may 
move fire, heat, smoke, and gases from one part of the building to 
another. 

Extinguishing fires in ducts is especially difficult. Ducts should 
therefore be of noncombustible material, preferably with acoustical 
control to reduce transmission of noise. Coils containing refrigerants 
should not be placed in air ducts or passages. 30 In old buildings, ducts 
which circulate the air through combustible attics should be blocked 
| off or extended in a standard manner through the roof. The passage 
of ducts through firewalls should be avoided, but where they must pass 
through, approved automatic fire doors should be placed on each side. 31 
The air from any space which has questionable quantities of flam- 
mable vapors should not be recirculated. Air filters should be of mate- 
rial that will not burn freely or emit large quantities of smoke. 
Operating equipment for both systems should be provided with 
manual emergency stop controls located at accessible and convenient 
points. 

In some instances, stairwells of both new and existing buildings are 
unfortunately used as plenums. This constitutes a hazard because 
smoke and gases from fire may readily enter the stairwells, making 
exits unusable. 33 

Water cooling towers for air-conditioning systems are becoming 
more common in school buildings. A significant number of fires occur 
in towers constructed, of combustible materials and exposed to sparks 
! from incinerators, smokestacks, or other exposure fires. If cooling 
towers are of combustible materials, they should' be located 100 feet 9 
or more from such exposure hazards as chimneys and incinerators. 33 

Electrical Service 

Of an estimated 890,200 fires in all classes of occupancies in the 
United States during 1960, electricity caused an estimated 129,900, 
or about 15 percent. 34 Each electrical installation or service by its 
j nature is a potential fire hazard. To insure maximum safety, all elec- 

10 The Architect’s Responsibility | for Fire Safety, op. cit. p. 11-13. 

** National Fire Protection Association. Air Conditioning and Ventilating Systems of 
Other than Residence Type, (NFPA No^OOA). 1961. p. 11-23. 

“ National Board of Fire Underwriters, op. cit , p. 11-13. 

* National Fire Protection Association. Water Cooling Towers (NFPA No. 214). 1961. 
p. 2—8. 

M National Firs Protection Association. Fires and Fire Losses Classified (NFPA Q 
56-4). 1960. p. 7. 
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tnc wiring and installation should comply with standards of the 
^T^ El Z V T l 77 md a11 electrical ef I«ipment, appliances, and 
LatoratS* ** ° f ^ tyP ® approved b ? the Underwriters’ 

Transformers.— Major transformers may be placed on utility poles 
. located some distances from school buildings, -jf so located, they create 
*no serious fire problem for the building they serve. In some in- 
stances, however, these transformers are placed inside buildings, and 
w ere this is tnie, they should be segregated in fire-resistive vaults 
havmg walls and doors thoroughly insulated to prevent damage by 
explosion or by transmission of *lectric cufrent toother objects in 
case of transformer failure. * 

Service entrance.-The electric service entrance for school b’uiMinis 

“ r J ° r f?° ve e ro " nd - n'the service enters a build, ng 
^through ground cables, these cables should be thoroughly insulated 
and encased m waterproof conduits that resist deterioration from 
chemical action when covered by soil. If the entrance is through ovei- 

SV “‘4# !ter throl « h “» outside conduit 
properly shielded by an approvedXeatherhead to prevent water from 

thfin^ COTI Tt t ’ " danger which mig,,t short th « circuit an <i rot 
► K a , , Ulat T The pent at which this service entrance is attached f„ 
a building should be not less than 10 feet above ground, preferably 
he rear of a building. UnuUuai circumstances may require excep- 

• budding genWa y °" ly *“ -figi^honld be attached to a given 

. . Wiring. Electrical wiring in school buildings should conform to 

standards established by the National Electrical Code. Any attemnt 
°r°r e ° n '° St *, by substituting lower standards can jeopardise 
an< v pr0pe {' Mucl> electrical wiring is hidden in concealed 
spaces where overheated wires may not be discovered until too late 
This mate tt imperative that wire sizes and their ampere ratings he 
amp e to carry any anticipated load. Furthermore, every building ‘ 
should have a sufficient number of circuits, each witi, outTetg^ . 
P .. te ,! n num ber and location, to carry, without overloading any cir- 
■ cult, all electrical equipment contained in the building. Even though 

o rr;°" Sat ! “ en *>. insn ,? wi ™«. ™mplete inspections 

of all electric installations ,n alt school buildings should lie made 
periodically by competent electricians. v *v 

* u ?*“ inspection reveals that the electrical wiring in any schoof 

’ r t£ fT ° 1< \ S ® ubstandard or hazardous, immediate steps, 
should be taken to coAot^atever deficiencies are found. This is an 

essential first aid” for safcty from fires of electrical origin, particu- 

ote 3 ! W ^ ere the wirin ^ ma y he obsolete, thus causing 

overloads when additional equipment is installed. 
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Panels , circuits , fusing. — Every electrical system needs to be ade- 
quately grounded and properly controlled so that the danger of arcing 
or shock is reduced. The panel which holds the circuit breakers or 
fuses is a hazard unless it is the dead-front type, where there is little 
possibility of shock. The panel or cut-out box is generally placed 
at on near the point .where electric power enters the building. Circuit- 
breakers and fuses are designed to protect the wiring from overloading 
by allowing only a predetermined amount of electrical current to pass 
through the circuit. The fuse contains a low melting point metal, 
called “the link.” • This link is calibrated to carry a specific rated 
. current. Should a greater current occur, the link \\;ill melt and the 
c lec.tr ical, circuit will be broken. Fuses with an amperage rating 
greater than the amperage which the wire size can carry safely should 
never be inserted for any circuit; nor should any fuse be by-passed by 
any device whatsoever. The circuit-breaker functions as a fuse, oper- 
ating as an electromagnet. When excessive current passes through, 
the electromagnet opens, breaking the electrical circ.uit, just as the 
metal link in a fuse breaks the circuit. The circuit-breaker may be 
reset manually after the original trouble is corrected. In summary, 
the fuses and the circuit-breakers act as safety valves, reducing the 
possibilities of electrical overload, usually a dangerous conditions. 

Sioitches.~— Faulty pitches are hazardous since they may cause 
electricity to arc or jump. Three main types of switches are the snap 
or toggle, the flush or push button, and the knife switch. Any type 
may be dangerous jf it is : 

“+ heated from overload 

+ pitted, burned, or has corroded contact points which cause arcing 
4- faulty, defective, or unenclosed, and is located in areas where flammable 
fumes are present. . 

Outlets, grounds, static electricity. — Sufficient outlets should be in- 
cluded in the original installation so that temporary extensions do 
not become necessary. Additional outlets to circuits not wired for 
them cause overloads. The current edition of the National Electrical 
~<^ode should be followed in all electric wiring jobs and in the installa- 
tion of electrical outlets. 

The specific requirements of the Code for grounding electrical cir- 
cuits should be followed. However, a recent practice is to install 
three-wire outlets, the third wire being used for a ground to carry 
off excessive electrical currents. 

Static electricity is leas serious in schools than in some other estab- 
lishments. However, such hazards do exist in schools, and grounds 
shoi&d be provided to help drain off. excessive charges. Areas where 
flammable liquids are agitated or stored become especially hazardous 
and vulnerable since uncontrolled electricity could ignite escaping 


'""but 0f the electricaI chaI S « itse,t is "<* danger* 

*. Udde " d'scharge may ignite some other Substance. 

. . ' on cor ^ s - Since flexible extension cords are subject to a 

~T"\° f u? al ** ^onld be checked fXnenl 

e ones should be repaired or replaced. The extension cord if 

from* ure X™ iUs s ' h"'^ keP ' 1,8 Sh ° rt ” S possibIe to lessen dam ”« e 

iation than are toed , f* -T/* T** ^ mecl,anic «' ">»"*» 
j j.i "ires, flie outer covering mav hppnmA 

::;z , r,,:r <l y l m, i break ' T " a 

oil and if it! ^ ’•!' keep, "S ,l ™ay from moisture, heat, and 

sun light'^ r,r ,li le ” V S ? f ™, bber ' b * kwpi "g * «» of strong 
jambs, „r radiators IVhei 'a nl "°* be pla °7 Under n « s - door 

piugi trlfS h 01 nd l .pu, 1 ed-,;ot!LTe«e;:r:md om an ou,let ’ ,he ' 

l.rowHUnsreM A * controls and thermostats not 

,h «~ boi, j 

JSTiSLT*' 

P otection Association's Standard for Proprietary PmUrti 

tZl.Z Sy,tem ° “ nd wiring shoul^comp^\viHi stand- 

desirable thTn reCent ° f the N atioml Electrical Code. It is 

that is not known to beinoperativiisahazaT. ^ ’ f0r “ SySlem 

7 ta ' led by comply, rei^'Lh- 

A’alional BmToX All ^ mTO ' ° r ">ose of the 
eo— ations equipment are i^W 


fNPn! U v Da Lf ,re Protectlon ABBoclatlon 
(NPPA No. 72). 1961. p. 1-40. 
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facturer’s specifications, often under the direct supervision of factory- 
trained technicians. „ 

It is in older buildings, constructed without regard to needs for 
internal communication, that serious installation problems arise.- -In 
most of these installations it is not practical to try to conceal conduits 
and raceways. Often local officials wish to install internal communi- 
cation systems, such as telephones, not connected to a central station, 
but using similar type of equipment; audible and visual signals; and 
centralized public address or intercommunication systems. Most of 
these systems require an array of connecting wires and cables. 
Specific points to watch for when installing these wires and cables 
are number of circuits, number of stations, size of cable, junctions and 
connections, insulation, grounding, fusing, and lightning arrestors. 
Standards of the mc^t recent edition of the National Electrical Code 
should be followed carefully when installations such as these are made 
in existing school buildings. 

Gos Services 

When piped into a building gas should have a distinct odor so that 
it may be easily detected if a leak occurs. Gas Supply lines which 
sprve buildings should not run long distances under them, because gas 
leaks under buildings may not be readily detected, thus creating an 
explosion hazard. 

Controls and cutoffs. — The main gas supply line into a building 
should have an automatic shut-off valve that closes when the gas 
pressure in the line falls below a point that would cause pilot lights 
to go out. This valVe should be designed so that it must be re-opened 
manually in order to restore, gas service when pressure in the mains 
is at a safe level. * 

Connections, union, jets. — All gas installations should conform to 
standards recommended by the National Fire Protection Association , 36 
and the entire system for a buildingsheuld be checked for leaks by the 
use of inert gas before the system is used. Gas systems should be 
inspected regularly, since jets, valves, unions, and connections are 
especially susceptible to leakage. For gas appliances, it is important 
that automatic ignition devices and pilot lights function properly. 

Venting— Where gas heating devices are used, proper venting to, 
and air intake from, the outside are important features for life safety. 
Applicable standards of the National Fire Protection Association 
should be met concerning these venting devices. 

Bottled gas. — If bottled gas is used for any purpose, containers for 
its storage should meet safety requirements of the industry and should 

** National Fire Protection Association. I retaliation of Oa* Appliances and Goa Piping 
(NFPA No. 04). 1909. p. 21-27. 


he located in accordance with accepted safety standards The usual 
, * PPliC “ ble to ° ther gas installations 

Equipment 

nl ^ n , Wid ® variet ^ of equipment is needed to operate a modem soKool 

oil gasoline “|“' p,n6nt 1 18 ™ ade ""fol energy derived fronVcoal, 
f -’-f 8 , ’ f 8 " 8 ’ or ®lectncity. AH equipment energized bv elec- 

in y ® oul(I be installed, and electrical service should be provided 

edition of the National 

approved hvL n !T a PP l,C8 “e, “luipment should be of the type 
pp oved by the Underwriters’ Laboratories (UL). Also heatW 

TT ment 6 . h0u ! d meet standards listed in the current code ’for Belt 
Producing Apphawe, by the National Board of Fire Underwriters! 

Refrigeration 

ins^Td m7,7 T f e<!P free2e unite with electric motors should be 

rX 1 «enr!olll t aSCertam ‘ h,t or other «™bustibl. mate- 
r ln ’ ° n ’ ° r neartheir rao *ore; and to make sure 

cated otw ®l"l? m0V,ng P“ rts squiring oil are properly lubri- 
nlno«' t ^ 1 heC a P° lnts "'quit'"? on occasional inspection are 

plugs, terminals, and insulation. ^ are 

4 

Food Preparation Services 

tvn^chZZ~ n equipm , ent , in SChoo,s is u3uall y of the restaurant 
Vpe, such as ranges, ovens, broilers, s{eam tables, deep-fat frvere and 

of S Und° U rl 7 TfZ" -P'*™ with the National 
FlJw ^renters’ Standard, for Heat Producing Appliance . 
Floor-mounted equipment should be mounted on fire-4istbe Z7 
rnb, and should not be installed in alcoves. Space rZ tad areS 
such equipment is dependent on its souree oflnergy. Counterdme 
appliances, which include such things as hot plates^riddles, audio 

sterilizers, shodld be set on noncombustible Aerials 
and should have a specified amount of clearance." “ 

Water Heaters 

Water heaters generally produce a rather high water temperature V 
Some are heated by gas; othere, by electricity. LnbustildZ.reri.7s 
should .ever be placed near the heating unit. All gas „„i (s deseed 

for continuous or intermittant operation should fe equipped will, 

» 

* Nat,0 ” al B0#rd 0t F,r * Underwrl ter«. Heat Producing Appliance ». m S . p . i 8 _ 2 i. 


70 




- pilot lights; those not designed for continuous operation should be 
turned off at the end of ^he day. All units should be -provided with 
adequate pressure-relief valves and thermostatic controls. 

Laundry .and Drying Equipment 

Many schools find it desirable to own and operate laundry and dry- 
ing equipment. Drying equipment, because* of the intense heat re- 
quired, is especially dangerous. Both the laundry and the drying 
units should be installed according to national standards, particular 
attention being given to allowing ample space for air circulation, 
inspection, maintenance, and removal of collected lint or other 
combustible materials. 

Ceramic Ovens or Kilns 

High temperature kilns for baking stoneware, earthenware, and 
porcelain, produce oven temperatures up to* about 2500° F., require 
wiring to carry 220-230 vqlts, and may be in continuous operation for 
several hours. These units should be UL approved and equipped with 
a pyrometer for reading firing chamber temperature at a glance. 
They should have a pilot light to indicate when the kiln is operating, 
should have safety switches and should be equipped with an automatic 
cut-off. 

r - - 

# 

4 . • * 

Electric Power Tools 

Electric motors and power tools should be of the type approvSK by 
the Underwriters’ Laboratories. This equipment should be used only 
on circuits that are designed tq^parry the demanded load. The motors 
and tools should be kept free of grease- and should have approved 
service cords. Tools which create sparks or produce a waste of wood 
shavings, dust, or bits of hot metal while operating should have ade- 
quate waste-collection systems or should adequately shield the sparky 
and hot metals from combustible materials. Grounding foi\sumi 
equipment is essential. 

Portable Electric Appliances 

/ 

In gefieral, only portable electric appliances that meet all safety 
requiremeflts should be used in schools and these should be kept at a 
minimum. Temporary wiring shouldteiever be used when fixed en- 
closed wiring for such, appliances is needed. Extension Cords for ‘ 
hand lamps, portable electric tools, and ottfer electric appliances should 
be well insulated, and motor-driven appliances should be grounded. 
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Radio and Television 

•* 

Radio And especially television are recognized tools of the instruc- 
tional program. Both are electrical and hence hnay constitute fire 
hazards. The installation of antenna, cables, and outlets for television 
receiving and telecasting and for radio receiving and transmitting 
equipment should be in compliance with the National Electrical Code . 
Some important points to observe are the following^ (1) The mate- 
rials for outdoor antenna, counter-poise and lead-in conductors should 
* " ieet n S id specification. (2) Supports for these should be secure, 
but never attached to poles or structures carrying electric light powey 
or trolley wires; nor should they ever cross over or under electric light 
or power circuits, but should be kept well away from such circuits in' 
order to avoid the possibility of accidental contact. (3) All masts 
and metal structures supporting outside antennas ‘should *Se perma- 
nently and effectively grounded; and each lead-in cable from ah out- 
door antenna should be equipped with an effective lightning arrestor, 
or if this cable isfin a* metal shield, the shield should be permanently 
and effectively grounded. (4) Television sets should not be place?! 
near combustible materials, nor should they be placed in damp areas. 

« 

Projection Equipment 

Only cellulose acetate safety film' should be used in school motion 
picture projectore, and the older hazardous cellulose nitrate film • 
should never be permitted in the building except when the projection 

room conforms to the fire-proof and safety standards' for projection 
rooms. 38 

Projectors should always be -fused according tp the manufactrf&r’s 
recommendations, and the circuits^yhich supply electricity to them 
should be adequate to meet their powder .requirements without over- 
loading. Projectors in operation should never be left unattended. 

, ' # 

. * - / 

Operation and Maintenance 

Operation and maintenance tof a school plant affects its safety and 
freedom from fire hazards. Operation is concerned with day-to-day 
services and activities that, are necessary to keep the plant open, com- 
fortable, usable, and safe ; maintenance is concerned with those serv- 
ices, activities, and procedures that ary required to preserve, protect, 
and keep the building, grounds, and 'the equipment in a satisfactory 
state of repair. To some extent, each function overlaps the other, but 
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in a broad sense they are complementary, mutually supplying each 
other’s lack. Of particular interest from the standpoint of the re- 
lationship of operation and maintenance to fire 'safety are heating 
plants, electrical services, electrical motors and appliances, gas and oil 
lines, and building repairs. 

* 

Heating Plants 

Most heating equipment requires close attention for satisfactory 
and safe operation. Persons responsible for it should be familiar with 
the manufacturer’s manuals and should follow the instructions on 
operation and maintenance. The heating plant should be inspected 
regularly by competent engineers. If defects or flaws are found, de- 
fective parts should be replaced and the plant restored, to- a safe 
x 'condition. 

Efficient and safe bperation of coal, gas, or oil-fired steam or hot 
water heating systems can be expected and achieved only if flues and 
chimneys are kept clean of soot, fly ash, and other deposits; and if all 
motors, burners, valves, controls, gauges, and other components are 
checked at frequent intervals and maintained in a satisfactory condi- 
tion. Pressure-relief valves should be set at a safe level, tested fre- 
quently, and tagged. Draft and other control devices should be kept 
in first-class operating condition. When gas is the fuel, it should pass 
through an approved pressure-regulating device, and the supply line 
should have an automatic v.alve to shut ojf the gas if the pilot light 
goes out; but this valve should require manual operation to reopen. 
The air supply or draft control should be interlocked .v^ith a static 
temperature measuring device to preclude overheating of furnace and 
boilers. The water supply for automatic heatereand boilers should 
be maintained at all times unless heat for these - units is discontinued. 

A quick daily inspection pf all heating equipment (including water- 
_ heating devices, valves, and tanks) Ky the building engineer or a re- 
W sponsible staff member at the close of each day is an added assurance 
that each item will be safe overnight. 

♦ , 

' Electric Services 

Electric \yires, connections, switches, and junctions tend to deterio- 
rate with age and iqay become potential fire>hazards in old buildings. 
These items should be replaced when inspections reveal indaequacies. 
A qualified electrical inspector should check electrical systems for such 
things as frayed or worn insulation on wires, untaped joints, plugged 
or by-passed fuses, high limit fuses in low-amperage circuits, and size 
of wiring in relation to voltage carried. Electrical switchboards, fuse 
boxes containing high-voltage connections or bare or noninsulated con- 


nections, and electrical panels should be kept under lock and key by the 
principal and custodian. All electrical devices should be checked 
periodically to ascertain whether or not they are in good order Since 
electrical fires are usually attributed to arcing and overheating, the 
causes of arcing and bverheating should be known, and if detected, 
removed. Some of the more common causes are : 

♦ Dirty equipment— fixtures, appliances, motors 
+ Deteriorated 'insulation or bare wires * 

t; Missing covers for junction boxes, switches, cabinets, outlets 
▼ Deteriorated conduits <ft raceways 
Poorly made or loose Wire splices 
+ Excessive heat too near the wiring 

♦ Poorly insulated splices 

♦ Moisture penetration of switch and panelboards * 

+ Excessive moisture around motors 

+ Defective sockets 
+ Loose connections 
+ Loose conduits 
Overloaded circuits 

+ Improper grounds ' 

+ Loose terminals. 

Electric Motors and Appliances % - 

Electric motors and appliances need to be checked regularly bv 
competent and qualified electricians. Grease or combustible materials 
should not be allowed to accumulate on or around the equipment, and 
frayed or improperly fastened wires and cords should be replaced. If 
the protective shell on an appliance ora motor is cracked or damaged, 
repairs should be made. 


Gas and Oil Lines 

* 

Escapmg^gas due to faulty controls, valves, connections, or lines is 
an lmmedmte hazard and mult be corrected upoti discovery. If peri* 

odiq inspections are followed by good maintenance, this type of hazard 
. need not develop. 

Gas installations must be readily accessible for maintenance and 
routine daily checking by the custodian. The distributing system for 
gas is composed of piping, tubing, valves, and fittings. These should 
be of suitable materials and properly supported to protect the system 
from mechanical injury and physical damage due to settlement, vibra- 
tion expansion, and contraction. All threaded joints and connections 
should be made tight with suitable lubricants or piping compounds.' 
All normal distribution pipes should be properly painted or marked 
to indicate that they contain gas, and if .these pipes are subject to 
extreme corrosion, whether above or below ground, they should be 
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protected by painting. When a new sy stem/ is installed, a common 
practice is for the appropriate agency or official to issue a certificate 
showing that the system has been inspected and that it does or does not 
meet required tests. Thereafter, valves and cutoffs should be tested 
at regular intervals to ascertain whether they are functioning 
properly. If repairs or changes are required, they should conform 
£o applicable State or national standards, such as those listed in the 
following codes: 

♦ Gas Appliance* and Ga s Piping ( JfFPA No. 54) 

♦ Gas Appliances and Gas Piping (NFPA __o. 54) 


Building Repairs 




A building properly maintained and safely operated will present 
fewer fire hazards and contribute more to the life safety of its occu- 
pants than one lacking maintenance and improperly operated. In 
renovating or remodeling old school buildings it is good practWto 
observe all applicable local laws and standards as w^^m those of the 
State. This is good practice also for minor repair f 

Broken plaster, walland ceiling panels— Broken p^Pr and broken 
or cracked wall and ceiling panels may permit flame to enter hidden 
and enclosed space, where fire is especially difficult to control. Then, 
too,, if fire gains access to wall or ceiling cavities, it will spread more 
rapidly into adjoining rooms, the attic, and other parts of the building. 
In some circumstances, cracked or broken plaster may indicate that 
foundations have settled; in others, that more serious structural 
defects exist. In any case, if cracks appear in walls or ceilings, gas 
and fuel lines should be checked for damage. 

Floor and ceiling openings. — Often concealed from view and extend- 
ing from ground le^el to the attic, floor and ceiling openings are com- 
mon in buildings more than 25 years old. 89 These openings may have 
been designed to serve as exhaust ducts, plenums, or dumb-waiter or 
elevator shafts; or they may have been left after the removal of old 
heating and ventilating 'systems. Any openings which extend verti- 
cally between rooms or floors can conduct fire, smoke, and gases from 
lower to upper levels and hence should be closed or blocked off. 

Stairways and fire escapes. — The importance to safety of fire-resis- 
tive stairways, adequately maintained, cannot be overstressed. They 
should have adequate width, be designed without winders, have tread? 
and landings with nonslip surfaces, have standard width for treads 
and height for risers, \>e provided with handrails securely fastened 
at appropriate heights, he adequately lighted, be enclosed with fire- 
resistive materials, and lead directly to the outside. If fire escapes 


’Building Research Advisory Board, Committee on Fire Research, op. eit. p. 33. 
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are necessary for safety in oldere buildings, they should be painted 
before and after erection, inspected at least annually, and kept clear 
of all encumbrances and obstructions. They should permit the rapid 
and safe transfer of people to the ground. 

Exits doors, and hardware.— Proper functioning of exits, doors 
and hardware is essential to safety. Exit doors and all supporting 
hardware must be well maintained and kept operable at all times. 
Chaining of exterior doors for security, a poor practice at any time, 
should never.be permitted when the building is occupied. The cus- 
todian should check each day before children arrive to see that all 
oors are unlocked and that the anti-panic hardware is operable. 
Door Wies should release with a pressure not to exceed 15 pounds; 
anti-panic hardware should be made of bars or panels that extend not 
less than two-thirds the width of the door and should be mounted at a 
eight of not less than 30 nor more than 44 inches above the floor 40 
(renerally double doors which butt against each other are hard to 
maintain,and keep in alignment, and are easier to “jimmy” than sin- 
gle doors. Multiple d^ors with removable mullions between them are 
often recommended; but some State Codes do not permit mullions, 
either movable or stationary, at main exits. 

"JnM k ? f On d0Or ! tha V lead fr ° m clttssrootns («nd other places of as- 
sembly) to corridors should be designed to open from the inside at all 

°^ a key> Daily checkin S and pood maintenance 
are as essential to these doors as to major-exit doors. 

Ftre doors.— Fire doors must be kept free of any debris or other 

/ m ’ Rht lnterfere with ,heir operation. Blocking or 

gmg fire doors in an open position should not be allowed. Hinges 

catches, latches, and stay rolls on fire doors are especially subject to 
wear Guides and bearings should be well lubricated. Fire doors 
are subject to tears m the metal or to dry rot underrfeath. The fusible 
links or heat-activated closing devices should not be painted. Fire 
doors that do not close quickly when activated are a waste of time and 
money and are dangerous because they give a false sense of security. 

a fire door and its equipment are improperly located so that smoke 
and gases are permitted to pass before heat activates the door, harmful 
results may occur. A door which does not fit tightly will permit gas 

*P" eP PreSmre a " d h6nCe is a ha2ard ” fire doors should be 
checked at fyquent intervals to insure proper operation. 

Lsgkty .- Proper lighting of a building-^specially the exitways- 

^ITho n ? ” re ,. sa,et y- niuminated signs indicating exitways 

fmm 4 lM- Z L Combustib,l! mater ials should be shielded 

sara ral!|aHv wtthT^ corr,dor ’® 3t |». »nd landing lights are neces- 
sary, especi ally with evening use of school facilities. All lights and 

« ^f tl0 “ a l Flr * Protect, o n Association. Building Exit* node 
fhe Architect's Responsibility for Fire Safety, op. eit. p. 59. 

* * 
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power systems should have suitable controls and safety devices; and 
in some cases, auxiliary power should be provided. The lighting sys- 
tem .should be desipied so that it is expansible, safe, and easily 
repaired. Dead light bulbs should be replaced immediately. 
Switches, fuses, wires, and shields should be checked regularly, and 

corrections should be made when and where needed. , ’ 





AOOD HOUSEKEEPING, undoubtedly one of the most prudent 
precautions against school fires, is an activity or a series of activi- 
ties usually performed by school plant operating personnel under the 
direction of the building principal or other school officials. Those 
responsible for supervising these activities should work cooperatively 
with operating personnel to plan procedures, develop work schedules, 
and follow practices that will insure maximum safety against fires. 

Elements affecting the standards of school housekeeping in relation 
to fire safety are (1) types of housekeeping duties, (2) community 
use of school buildings, (3) inspections, (4) reporting and correcting 
hazards, and (5) custodial utilization of special information and 
materials on fire safety. 


The importance of good housekeeping in relation to fires is illus- 
trated by the fact that of 100 fires in all occupancy classifications, 6 
occur as a result of poor housekeeping. 1 This figure, while not apply- 
ing to schools alone, justifies the concern and interest that school 
authorities usually show in regard to the capable performance of such 
housekeeping duties as cleaning, waste and rubbish removal, incinera- 
tion, storage, care of decorations, handling of ashes and clinkers, 
thawing of frozen pipes, and handling of flammable liquids. 


process by which soil or dirt, grease, litter, and other types of obnox- 
ious rubbish are removed from the school premises. Some cleaning 
duties must be performed daily ; others, periodically. Some duties 
affecting fire safety which must be performed daily are removal of 
waste paper, sweepings, dirty rags, and other types of litter and rub- 
bish ; cleaning of shop areas and disposing of wood shavings, sawdust, 


Housekeeping 


Housekeeping Duties 


Cleaning 


Cleaning, an integral part of the housekeeping program, is the*' 
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and other wastes of a combustible nature; and, where coal-fired fur- 
naces or boilers are used, removal during the heating season of 
clinkers and ashes from the firebox and ash pit and fly ash and soot 
from flues and tubes. Cleaning activities which must be performed 
periodically for safety include inspection and cleaning of heating 
and ventilating systems, plenum chambers, ahd exhaust hoods. 

The importance of keeping heating and ventilating ducts clean, 
free of waste material, and operable at all times cannot be overem- 
phasized. Where air filters are used, either in air-conditioning 
equipment or in air-circulation ducts, they should be cleaned or re- 
placed when an accumulation of dirt, in them increases their resistance 
to air flow to five, times their resistance to it when new . 2 Automatic 
dampers and other controls must be kept clean if they are to function 
properly. Plenum chambers should be inspected monthly, cleaned 
as inspection reveals need, and placed off bounds for storage of any 
kind. Exhaust fans and hoods, usually located in science laboratories,' 
home economics departments, and kitchens, collect and hold dust, lint, 
grease, and other types of air-borne particles that make them hazard- 
ous if not thoroughly cleaned periodically. These hoods and the 
ducts leading from them serve as natural flues for any fires that might 
originate in them. 


Waste and Rubbish Removal 

♦ % 

% A 

Paper of various kinds is essential in the process of education, is , 
usually supplied in generous quantities, and is often discarded a£ 
waste in unl)elievable amounts. Not only paper, but also other types 
of discarded materials such as broken pencils, crayons,' cardboard, 
excelsior, and cuttings from pencil sharpeners, contribute to daily 
accumulations in waste baskets and other containers for refuse. Since 
the accumulation of such material can be, and often is, a contributing 
factor to the origin and spread of fire, it should be removed daily 
from alL rooms of a school building, hopefully to be carted away from 
the premises. Where daily carting away is not possible, provision 
should be made for temporary storage in covered metal drums (not 
cardboard boxes), placed in a room of fire-resistive construction other 
than the furnace room. If there are oil- or paint-soaked cloths, or 
wax applicators no longer usable, these should be placed in covered 
metal containers separate from those holding paper and other rubbish. 


* National Fire Protection Association. Air Conditioning and Ventilating Systems' of 
Other than Residence Type (NFPA No. 90A). Boston : The Association. 60 Batterrmarch 
Street , 1961. p. 18-20. ■» 
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Incineration 


Open, frequently used incinerator pits on school premises are both 
objectionable and hazardous: objectionable from the standpoint of 
aesthetics and odor; hazardous, because they attract children and emit 
fly ash and sparks, when in use. A community or municipal inciner- 
ator is probably the best solution to the problem of disposing of burn- 
able waste; but if there is no community incinerator for school use, 
the next best solution is the installation in each school of incineration 
equipment which meets NFPA standards. 

Instead of burning waste paper, some schools prefer to bale and sell 
it as salvage, thereby conserving resources and securing needed school 
funds. If this is done, temporary accumulations (preferably not 
more than one day’s supply) may be permitted if the accumulation is 
kept in covered metal drums stored in a fire resistive, segregated area 
under custodial control. If, after baling, the paper must be kept on 
the premises for sufficient time to permit an accumulation that can 
be profitably hauled ;to salvage dealers, the baled paper should- be 
stored in a fire-resistive room with sprinkler protection, segregated 
from the rest of the building. 

Storage 

School buildings constructed within the past decade usually have 
a generous amount of space alloted for storage; many of those con- 
structed earlier either are lacking in storage space or have undergone 
remodeling changes which converted much of this space to other 
purposes. In the absence of adequate storage facilities in a particular 
school, or for the ehtire school district, principals, teachers, and custo- 
dians are placed in a dilemma regarding the storage of furniture, 
equipment, materials and supplies on hand but not in use. Regardless 
of the amount of storage space available to them, they should never use 
corridors, vestibules, halls or other passageways, or stairs (or the space 
under them) factorage purposes. \ 

Some common practices that should be avoided 1 without hesitancy 
include (I) the use of attics, basements, or other obscure places for 
' furnitui ' e * or equipment that is used infrequently, is broken, and await- % 
mg repairs, or is beyond salvage ; (2) the storage of scenery and other 
equipment in stage wings; and (3) the use of hooks along corridor 
walls for hanging pupil’s clothing in the open. Furniture and equip- 
ment awaiting repairs should be carted to the maintenance shop; items 
beyond salvage should be destroyed; and stage scenery should be 
.stored in “prop” rooms designed for that purpose. Housekeeping in 
prop”- rooms is paritcularly important, and periodic cleanout of all . 
storage space is recommended. In elementary schools a desirable 
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•practice is to provide enclosed space, as a part of each classroom, for 
pupil’s wraps; in high schools, either cloakrooms or metal lockers with 
doors should be provided. If these metal lockers are placed in cor- 
ridors, corridor width must be sufficient to accommodate both pupil 
traffic and the lockers. ^ 



Decorations 


Decorations for schools should be chosen, used, maintained, and 
stored with care. Among the types of decorations having particular 
significance for fire safety are drapes, curtains, valances, rugs, framed 
works of art,. lamp - shades, lanterns, objects made of papier-mache', 
and special types of decorative materials used for various holidays 
and seasons of the year. Most of these decorations are available in 
flame-resistive materials. Any objects that are not of this quality, 
whether purchased or produced in the arts and crafts departments of 
schools, should be given appropriate flame-proofing treatment before 
t hey are installed, used, or stored. 

Paper decorations, such as jack-o-lanterns and shades illuminated 
by open-flame gas jets, candles, or incandescent lamps, should be pro- 
hibited Unless they are fire-proof. Trees and other types of plant life 
used for Christmas and other festive occasions probably should be 
prohibited also. If they are permitted, they should be thoroughly 
flame-proofed, located away from any type heating unit (fireplace, 
radiator, space or, unit heater, electric heater, or stove), decorated 
without using flammable materials, electric lights, or candles. Cos- 
tumes for plays, operettas, and other performances should be of the 
type that will not readily ignite when exposed to flame. - 

Even though decorative materials used by schools may be of the 
flame-proof variety, they will bum if exposed to intense heat, thus 
contributing fuel to any fire that reaches them. For this reason, they 
should be stored with utmost care when not in use. 

Ashes and Clinkers 

. e 

The handling of ashes and clinker^from power and heating plants 
is a housekeeping problem recognized as a serious one by safety 
engineers, insurance officials, fire marshals, school authorities, and 
others interested in fire prevention and safety. The number of school 
'fires caused by hot ashes and clinkers is not a matter of record, but 
the National Fire Protection Association’s study of 300 school fires 
revealed that 25 (more than 8 percent) originated in furnace rooms 
(See table 1, p. 7). A safe assumption is that a high percentage 
of school fires can be attributed to exposed ashes and clinkers. 

When live ashes, coals, or clinkers are removed from boilers, fur- 
naces, stovesj or other types of coal-burning equipment, they should 
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be placed in metal containers. These containers should never be 
deposited on, under, or near wood platforms, floors, or other com- 
bustible materials; nor shoultj they ever be left in coal bins, whether 
the bins contain coal or not. Maximum safety can be assured only if 
these containers are removed from the building immediately after the 
deposit of refuse in them. 


Thawing Frozeh Pipes 

Mechanical blow torches or devices heated by electricity are fre- 
quently used to thaw frozen water pipes and mains. If these tools 
are used for this purpose, workmen handling them must exercise ex- 
treme caution. Water pipes are not usually insulated, are often in 
contact with wood joists or other combustible material, and may be- 
come overheated if flame from blow torches or heat generated by elec- 
tricity is applied to them. These heated pipes can ignite the 
combustible materials with which they are in contact. Furthermore, 
if open-flame blow torches are used in close places, there is always 
a danger that any combustible materials present may be ignited by the 
flame. For this reason, it is advisable to keep a fire extinguisher of 

appropriate type near the scene of operations for use in case of an 
emergency. 


Flammable Liquids 

The National Fire Protection Association recommends that in edu- 
cational institutions the storage of flammable liquids and gases be 
limited to minimum requirements for maintenance, demonstration, 
treatment, and laboratory work; that safety 'cans holding no more 

than one quart each be used; .and that these cans be stored in metal 
cabinets.* 

Metal cans are considered better than either glass or plastic bottles 
* f ° r storin £ and dispensing most liquids, for glass is easily broken and 
plastic will bum when exposed to heat. Fire safety cans bearing the 
Underwriters Laboratories approval have self-closing covers, which 
minimize evaporation and the likelihood of spillage. These spring- 
controlled covers also serve as relief valves to prevent explosions if the 
cans are exposed to intense heat or fire. 

' ? ar 8 a quantities of flammable liquids must be stored in school 
uil mgs, they should be kept in well-ventilated,, fire-resistive rooms 

•National Fire Protection Aenodatlon. Flammable Liquid* Code (NFTA No. 30 ). 
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with self-closing fire doors that are kept locked when not in use. “NO 
SMOKING” signs should be posted both on the outside facing of the 
door and in a conspicious place inside the room. * 

Pumps are the best means of removing flammable liquids from 
tanks and drums, but gravity-flow faucets are often used. If the 
latter is used, it should be of the spring-closing type, which will permit 
the flow of liquid only when manually held in an open position. 


Community Use of School Buildings 

School buildings used for community purposes other than school 
are exposed to prolonged fire hazards more often than those utilized 
strictly for day-school purposes. This extra utilization, desirable as 
it may be, creates additional housekeeping problems, necessitates 
greater storage facilities, often prompts the installation of more elec- 
trical equipment, requires prolonged use of the heating plant (or the 
air-conditioning system) in season, and places a heavy load on plant 
operating personnel. If multiple greas of the schobl plant are used 
simultaneously by‘ various community groups, additional custodial 
help may be required to h^pdle the increased Work load. This extra 
work load would consist of the usual cleaning duties, performed after 
the adults vacate the premises, prolonged daily operation of the heat- 
ing plant during the heating season, additional services required by 
the continued operation of electrical systems, checking the switches of 
electrical appliances and motors to see that' they have been left in an 
“OFF” position, inspecting portions of the building used by com- 
munity groups to see that nothing has been done there to interfere with 
school activities on the following day, and performing other routine 
duties as they arise. 

Duties other than those pertaining to building care may, on oc- 
# casion, fall to custodians as a result of community use of school facili- 
ties. Some community activities undertaken in schools by adult 
groups may not require the attendance of professional personnel 
normally assigned to those schools. Responsible people in these groups 
need toJcnow regular and alternate exit routes from all arths of build- 
ings occupied by them; they need to know where telephones are 
located, where alarm stations are located and how to operate the sys- 
tem, and where fire extinguishers of various types are mpunted. Pro- 
viding information on these points and giving instructions in fire drill 
procedures to. groups not familiar with the premises may consume 
custodial work time not provided for in the regular schedule. 

Inspections* 

' The daily inspection of a school building for safety is a responsi- 
bility primarily assigned to the building principal and his .custodial 


force, but teachers and other school employees, as well as the pupils 
themselves, should be observant of conditions in areas of the building 
occupied by them and should report any condition that appears dan- 
gerous. For example, a teacher might discover a short in a light 
switch or in an electrical outlet or fixture; the home economics teacher 
might discover that fuses are blown when she* tries to operate an elec- 
trical appliance; a cafeteria employee might get an electrical shock 
when she starts to use the mixer; the science teacher might discover 
a leak in the gas Tine located in the science laboratory; the art teacher 
might find that the upper-limit controls on the ceramic oven have 
suddenly gone l?ad; the industrial arts teacher might find that an 
electric motor smoked when he turns the switch to start it; and the 
pupils might discover defective electrical switches in toilet rooms, 
dressing rooms, or other areas not constantly supervised by teachers. 
Any or all of these observations and discoveries should be reported 
to the principal or through him to the head custodian. 

Many specific housekeeping responsibilities of custodians have been 
mentioned earlier. They need not be repeated here, but in his daily 
inspection of the building, the principal (or an assistant designated bv 
him) Should accompany the head custodian to ascertain that all cus- 
todial duties relating to fire safety have been discharged. They 
should check to see that all exit doors are operable; that all corridors 
and stairs are free of obstructions; that there is no accumulation of 
waste and rubbish in. the furnace room, in basement areas, or under 
stair landings; that conditions in furnace rooms and other danger 
spots appear to be normal ; that fire detection and protection devices 
have not been tampered# with since the previous inspection; and that 
no unusual conditions <$pear to have developed since the previous 
inspection. All custodians should be alert to potential fire hazards 
as they make the founds throughout the building during their work 
periods. 


Reporting and Correcting Hazards 

School officials should use every reasonable resource available to 
them for detecting school fire hazards. The day-to-day efforts of 
principals, teachers, other school employees, and students were men- 
tioned earlier. In addition to these efforts, outside assistance can be 
and often is secured, usually without cost, from such organizations as 
the State Insurance Inspection Bureau, the Parent Teacher’s Associ- 
ation (among whose members there often are safety engineers orothers 
with special training in safety and fire prevention), the local fire de- 
partment, the State Fire Marshal, and in some cases local insurance 
agencies. The services ^of these organizations should be sought period- 



ically for two purposes : to inspect school properties for the purpose 
of detecting and reporting fire hazards, if any are present ; and to 
assist in training school personnel in procedures and methods they can 
use to detect hazardous conditions. A Coroner’s Jury, reporting on a 
particularly disastrous school fire, expressed a strong conviction that 
school personnel at times may not know that certain conditions are 
fire hazards and that they need assistance in being informed regard- 
ing these hazards . 4 This is a regrettable situation, if true, and should 
be corrected by training at the earliest possible moment. 

Whenever hazardous conditions are found, whether or not ‘they 
violate any code, they should be reported to appropriate local officials 
who should proceed to make corrections without delay. If there is no 
State or local code to cover the particular situation, persons having 
authority to rev ise or amend the appropriate codes should be informed 


Special Materials for Custodial Use 

The school custodian has an immense responsibility for school fire 
safety. In order for him to discharge this responsibility effectively, 
he should have an understanding of the operational functions of the 
various mechanical systems/of his building; should know how and 
where to store all supplies, materials^ furniture, and equipment as- 
signed to his building; should be able to test periodically — and use if 
necessary — all of the portable fire extinguishers and other fire-protec- 
tive equipment provided ; should know the location of every fire alarm 
station inside or outside his building; and should have a thorough 
knowledge of evacuation plans or alternates covering all exit routes 
from the building. Booklets^ containing instructions on the opera- 
tional functions and maintenance of mechanical systems can be secured 
from the manufacturers of the various components of those systems. 
Literature on storage safety can be made available through the prin- 
cipal’s office. The local fire department or fire marshal will instruct 
custodians as to testing, using, and maintaining all types of fire- 
prqtective, alarm, and detective equipment. Custodians should have 
had a part in the cooperative development of evacuation plans; but in 
cases where plans were developed before their employment, the prin- 
cipal should assume responsibility for placing copies of these plans in 
their hands and instructing them as to their application. 

4 National Safety Council. Findings of the Coroner's Jury. Chicago 11 : The Council, 
425 North Michigan Avenue. 1950. p. 7. (Mimeograph) 
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In addition to these types of information, custodians should have 
available for immediate use (preferably posted on their bulletin 
boards) the following: 

* J 

Telephone number of — 

Fire and police departments 
Gas company 
Electric company 
Local ambulance services 
Water company • 

Local doctors 

The Principal’s residence 

Public Health Office. ^ 

A chart showing — 

Location of street cut-off for gas 
Location of street cut-off for water 
Location of nearby hydrants 
Location of driveway entrances to building. 

A floor plan showing — 

Location of sprinkler shut-off valves 
Location of main electric switches 
Shafts or other vertical openings 
Main exits 
Secondary exits 
Fire escapes (if any) 

Storage areas for combustibles. 

Special equipment that should be available to custodians for use in 
case of fire should include : 

50 or more feet of rope (for roping off dangerous areas ) 

Flashlight with batteries 4 ' 

First-aid kit 

Wrench for gas cut-off valve 

Gas mask 

Asbestos coat and helmet 

Fireman’s ax. 
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Safety Devices 


THE BEST PROTECTION against loss of life and property fro© 
I School fines is to prevent them, but despite our knowledge of pre- 
ventive techniques and of the basic requirements for safety, they do 
occur. Some fires originate because of negligence and carelessness, a 
failure to observe principles of fire prevention and safety; others, 
because of fortuitous circumstances. In either event, once a school 
' starts, life safety and property preservation depend upon four 
| things: early detection, an effective alarm system (preferably inte- 

j grated with detection), rapid evacuation without panic, and the 

I availability of appropriate equipment to extinguish the fire or to 
keep it under control until local fire department equipment reaches 
I thescane. • 


| Detection Equipment 

With <4je exception of conflagrations originating at, near, or in 
highly flammable materials and fed by them, most fires pass through 
four discernible stages : incipient, smoldering, flame, and heat. In the 
incipient stage, invisible combustion gases, without smoke or flame, 
are released, but no appreciable heat is present. During the smolder- 
ing stage, appreciable heat is still absent,, but combustion gases be- 
"tx>me visible as smoke. The flame stage produces actual fire, with 
following instantaneously. The heat stage produces uncontrolled 
heat and rapidly expanding air, completing a very dangerous 
combination.. 

! The foregoing discussion implies that nearly all big fires start as 
small ones. Much more time is usually required for them to pass 
through the first two stages than the last two, but once flame and heat 
are combined— as they are in the last two stages— fire develops at a 
fantastic speed, creating extremely dangerous conditions. Successful 
evacuations usually must precede the final stage, should preferably 
precede the third stage. ^Many fire detection devices on the market 
today are activated only by smoke, heat\ or flame, conditions prevalent 
I in the final stages of a fire, and hence have questionable value from the 
standpoint of earljv evacuation. A fire detection system that is acti- 
vated by invisible combustion gases, as well as by smoke, he*t, or 
flame, usually allows a few extra minutes for evacuation and affords 
an opportunity for building personnel to bring the fire under control 


454284 O — 82 7 


87 


. before it reaches the destructive stage. When this system is inte- »• 
grated with a building alarm system which is also connected with the ' 
local fire department, it is to be preferred over other systems that 
depend on flame, heat rise, or hent-mte-of-rise methods of detection. 


Purpose 

The purpose of an automatic detection system is to detect fires. It 
may be extensive enough to provide fire surveillance throughout a 
building, day and night and year around, or its operation may be 
limited to high-hazard areas of the building, or simply to*tb<' activa- 
tion of a switch that will stop an overheated motor. 'In order to be 
most, effective a detection system should be integrated with an alarm 
system that can be heard over the entire building and with a control, 
system that is activated at the point of detection. The value of any 
detection system depends upon its reliability, and since most, things 
mechanical fail occasionally, a supervisory system that will reveal a 
detector failure is desirable. 

Type* 

( 

A properly installed, functioning fire detection and alarm system 
• requires careful consideration of the types of fire hazards, the con- 
struction and layout of the building, and the spaces to be protected. 
Four types of automatic detector or annunciating devices are on the 
market. They are classified according to the particular product (or 
products) of combustion to which their detector heads are sensitive, 
namely : gas, smoke, fame, heat. 

Gas. — Microscopic, often invisible, air-borne products of combus- 
tion, such as gases and smoke, activate the gas-sensitive device or 
* system. Its detector head has^a sensing element that utilizes alpha 
particles emitted from a minute source of radium to ionize air mole-' 
cules into positive ions and negative electrons. When a voltage is 
applied across its ionization chamber, a minute electric current is 
caused to flow. Any products of combustion entering the chamber 
become ionized but, because of their relatively large size, they move 
more slowly than air molecules, thereby reducing current flow. The 
mechanism is so designed t^t this reduction in current increases the 
voltage at the trigger electrode, activating relays for signals and 
alarms. 

The system uses a standard 2-wire circuit enclosed in a thin-wall 
conduit and is supervised by a 2-microampere closed circuit which 
activates a trouble alarm in case there^ is failure in the system. It 
has no moving parts, and an installation in a large building consumes 


no mcrre power than a 25-watt electric bulb. The system can be 
adapted to a wide range of response sensitivity, and can be utilized to 
close doors, stop motors, and actuate alarms. One dectector head 
can protect up to 3,600 square feet; and where multiple spaces are 
protected by more than one head, the system indicates the exact loca- 
t ion of any fire originating in a protected area. 

Smoke. The principled control by a photoconduct ive cell operates 
the smoke-sensitive detector. A beam of light is directed on the cell, 
and any smoke interfering with the beam reduces its intensity on the 
coll. This reduction in light energy causes the cell to activate the 
signal. Any other interference with the light source, such as excessive 
•hist or moisture in the air, a film deposit on the electric eye itself, or 
any accidental interruption of the light beam, can also actuate the 
astern, causing a false response. The sensitivity of the system can be 
adjusted to compensate for any of these stimuli, but if they then dis- 
appear or become less intense, it will produce a delayed response. 
Both the false and the delayed response can create undesirable circum- 
stances — the former, inconvenience; the latter, disaster. 

The smoke-sensitive detection system is usually installed for special 
purposes such as closing dampers and stopping fans in ventilating 
ducts, and closing fire doors to high-hazard areas when smoke is present 
at these points. 

Flame. Radiation causes an element in flame-sensitive detection 
devices to react. The effectiveness of the device depends upon the 
total building area that can be “seen” by it. Since radiation travels in 
straight lines, instrumentation must be such that the entire area need- 
ing protection must be “visible.” This type of detection system is 
probably used more extensively in manufacturing concerns, particu- 
larly those having high-hazard areas, than in school buildings. 

TleaJ .—There are perhaps five types of heat-sensitive detectors. (1 ) 
The first type functions when heat causes unequal expansion of lami- 
nated parts of a bimetal disc whose operating temperature is fixed 
( usually at 135° Fahrenheit). When the teihperature at the point of 
the detector reaches this level, the disc changes shape, making a con- 
tact that closes an electric circuit to actuate t v he signal. (2) Another 
type depends upon a fixed temperature setting of its thermostat 
(usually at 135° to 140° Fahrenheit) with a mechanism that is sensi- 
tive to a limited rate-of-rise, or rate anticipation, in temperature. A 
special switch enclosed within an ar.odized-aluminum tube closes the 
circuit to actuate the signal. (3) A third type combines the pneu- 
matic and rate-of-rise in temperature principles by the use of a dia- 
phragm unit connected to tubing designed with vents to dissipate 
normal rise in temperature. Continued abnormal rate-of-rise in tem- 
perature cannot be dissipated by these vents, resulting in a pressure 
increase on the diaphragm causing it to make electrical contacts that 



activate the signal. (4) The fourth type operates on a thermoelectric 
principle. The detecting elements respond to both radiant and con- 
vected heat. Each detector has two sets of thermocouples, one directly 
exposed to radiant and convected heat; the other, insulated from 
them. Any rapid increase in temperature results in a current increase 
that starts the alarm. (5) The fifth type combines both rate-of-rise 
and fixed-temj>erature principles. The rate-of-rise sensitivity is ac- 
complished by air pressure within a hemispherical chamber that has 
vents to dissipate pressure changes due to normal rates of temperature 
rise. Abnormal rate-of-rise in temperature increases pressure on a 
diaphragm, resulting in diaphragm changes that cause electrical con- 
tacts which produce the signal. The fixed-temperature feature is 
based on a thermostat with a fusible element having a rating of 136° 
Fahrenheit. When heat in the area protected by this device reaches 
136°, the element is broken, thereby releasing the thermostat to make 
an electrical contact to produce the signal. 


Operation 

In 1959, the Los Angeles Fire Department* using an abandoned 
school building with an open stairway, conducted a series of r fire 
tests, one of wtyich was to determine the effectiveness of automatic 
fire detection equipment under special test conditions. Among other 
things, these tests revealed that : 1 

+ Automatic beat detection devices detected tbe presence of Are at about 
the same time that untenable smoke conditions were reached within 
the building. 

+ Automatic smoke detection devices detected the presence of fire before 
untenable smoke conditions were reached, but not in sufficient time to 
allow complete evacuation of the test building. 

The report covering the series of tests explains, however, that if 
detection equipment (both heat and smoke) is located directly over 
the test fire, prompt notification of fire is experienced. Fire detec- 
tion devices spaced at maximum recommended distances will operate 
in 2 minutes or less when subjected to standard fire test conditions 
used by testing laboratories; but under test conditions used by the 
Los Angeles Fire Department, a fire signal in 2 minutes would not 
allow enough time for the safe evacuation of the test building. The 
report also points out the need for a better means of classifying the 
sensitivity of fire and of classifying smoke-detection equipment in 
relation to response time for the protected area. Finally, the report 
suggests that further research is needed on automatic detection 
equipment actuated by smolfe. 

1 Los Angeles Fire Department. Operation School Burning. Boston 10: National 
Fire Protection Association, 60 Batterymarch Street. 1059. p. 20-30. 


In an effort to find answers to these and other problems on fire 
safety, the Los Angeles Fire Department in 1960 and 1961 conducted 
a second series of tests in the same school building. In order to 
determine whether the automatic detection devices tested would re- 
spond early enough to permit safe evacuation, 14 test fires (typical of 
many types that could occur in school occupancy) were set in different 
locations throughout the building under various conditions. They 
were permitted to burn until untenable conditions were reached or 
until the fire had subsided. Among other things, these tests revealed : 2 

4 In four fires, automatic smoke and beat detection devices did not provide 
an alarm in sufficient time to evacuate the building safely, but untenable 
conditions developed so rapidly that instantaneous detection would have 
been inadequate. (Flammable liquids, although used in relatively small 
amounts, were involved in three of the four fires.) 

4 In 10 fires, the automatic smoke and heat detection devices responded in 
sufficient time for safe evacuation. (In* 5 of these 10 fires, untenable 
smoke conditions were developed in corridors and stairways, but the 
detection devices operated with a sufficient margin of time to evacuate 
the building safely.) 

« 

The Los Angeles Fire Department also set a series of 33 fires in 
order to determine response time as affected by location, spacing, and 
other physical factors for automatic detection devices tested. From 
these tests, the following observations were made: 3 

♦ Smoke detectors respond faster than heat detectors when both types are 
located within a room or area of fire origin, but not significantly faster 
when both types are located outside the room or area of fire origin. 

+ Rate-of-rlse and rate-anticipation type detectors respond faster than the 
fixed-temperature type. 

♦ Line-type (pneumatic tubing) rate-of-rlse detectors installed with g“U” 

loop within each room respond considerably faster than a single straight 
line of tubing passing through each room. (Adding from 50 to 100 per- 
cent more tubing to the single “U” loop does not appreciably speed up 
the response time.) '* * 

4 Both the fixed-temperature and the rate-of-rise type heat detectors re- 
spond as fast when mounted on side walls 4 inches and 12 inches below 
the ceiling as they do when mounted on the ceiling 6 inches from the 
side wall. 


♦ Neither the fixed-temperature nor the rate-of-rlse type detector is of any 
value in detecting fire when mounted on side walls 5 feet above the floor. 

♦ All types of detectors tested show considerably slower response time 
when ceiling heights are increased from 11.5 feet to 10 feet or to 26.5 feet. 

♦ Heat detectors respond as rapidly under draft conditions as in closed 
. rooms. Smoke detectors respond slower under draft conditions than in 

closed rooms, though/stlll faster than heat detectors. 


■Los Angeles Fire Department. Operation School Burning (No. 2). 1061. p. 26. 
* Ibid . 
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+ Reducing the spacing of any given detector below the maximum recom- 
mended by Underwriter’s Laboratories results in a faster response time, 
but the improvement is not significant from the standpoint of life safety. 

Installation, Location, Spacing 

When used in schools, fire detector systems should be installed in 
accordance with standards prescribed by State and local codes, or in 
the absence of these codes, with those recommended by the National 
Fire Protection Association. Individual detector heads installed 
in high temperature areas, such as boiler rooms and poorly ventilated 
attics; should be designed or adjusted so that the high temperatures 
usually present there will not “trigger” them. Manufacturers whose 
equipment is being installed can furnish special engineering services 
to cover this and similar situations. 

It may not be desirable or practical to install detector heads at every 
conceivable location in a building, and if not, those areas of a building 
considered high-hazard, “hot-spot”, obscure, and perhaps rooms that 
are infrequently used should be given first priority. Among these, 
any independent or segregated area of 16 or more square feet should 
be considered as a separate subdivision for purposes of detector in- 
stallation. Attics, lofts, furnace rooms, basement space, storage 
rooms, shops, and rooms where spray painting is done are samples of 
first-priority building areas for detector heads. Whether located in 
these areas alone, or in these and other sections of a building, heat 
detecting devices should be placed on ceilings or on side walls near 
the ceiling. 4 An engineering survey which will analyze the special 
features of the area under consideration will be required to determine 
tKe location of smoke detector heads. A IV velocity, location of air 
intake and exhaust vents, presence or absence of air-conditioning 
equipment, and ceiling height are some of the special features which 
must be analyzed in order to determine the number of detectors re- 
quired, as well as where to locate them to prevent false signals from 
normal air movement or other activity in the given area. 

Heat detecting devices should not be. spaced at distances exceeding 
linear maximums recommended by the Underwriters’ Laboratories, 
Incorporated, or by Factory Mutual Laboratories, based on tests of 
these devices conducted by these concerns. For details concerning 
spacing of various types of detection equipment, the reader is referred 
to Fire Protection Equipment List * * The series of fire tests, conducted 
by the Los Angeles Fire Department and referred to previously, 

— — ■ i ■ i 

i 

4 National Fir® Protection Association. Proprietary, Protective Signaling Byeteme 
(NFPA No..72). 1961. p. 22. 

• Underwriters’ Laboratories, Inc., Chicago 11: The Laboratories, 207 Bast Ohio 
Street 196L 
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revealed that if the space between detectors is reduced below the 
maximum recommended by the Underwriters’ Laboratories, Incor- 
porated, detection response is faster, but not significant as to life 
safety. 6 

Maintenance and Testing 

Money spent on installing detection equipment without providing 
for its maintenance is a foolhardy expenditure. To be of value, it 
must be operable at all times. Dependability can be assured by ade- 
quate maintenance and by means of an electronically controlled super- 
visory system which gives a warning if anything goes wrong or if 
any component fails. Adequate maintenance requires periodic inspec- 
tions, followed by testing, under the supervision of authorized person- 
nel, with tests conducted in accordance with standards recommended 
by the National Fire Protection Association. 

Alarm Equipment 

S 

The main purpose of an alarm system is to warn of an existing 
emergency by means of a distinctive sound. A fire alarm system 
should be used for no other purpose than to alert building occupants 
to evacuate the building and to summon professional fire fighters to 
the scene. Properly planned, adequately designed, suitably placed 
fire alarm equipment must provide one or more approved audible 
signaling devices on each floor of a building, located so that their 
distinctive sound can be heard clearly, regardless of the maximum 
noise level produced by any machinery or other equipment under 
normal conditions of occupancy. Each section of a floor enclosed by 
fire walls should be considered as a separate floor for the purpose of 
this protection. 

Type* 

There are two main types of fire alarm equipment in relation to 
method of activation : manual and automatic. The Findings of the 
Coroner's Jury , 7 mentioned in chapter IV, led to a recommendation 
that school buildings should be equipped with a system that is both 
manual and automatic. It is further suggested that a system which 
warns building occupants and the fire station simultaneously is de- 
sirable. If a building is protected by sprinklers, an automatic alarm 
system that activates the sprinkler system at the same time that it 


• Lot Angelee Fire Deportment, op. cit. p. 27. 

1 National Sofetr Council. I960, p. 8. (Mlmeofrtpb.) 


warns occupants and alerts the local fire department has certain 
advantages. 

Some types of automatic alarm systems also provide supervision 
over sprinkler and other extinguishing equipment, where this function 
is not performed by fire detector devices. This type of supervisory 
control gives a signal if there is some reason, such as an electrical short 
or the collection of water in an air valve, that might cause the sprinkler 
to function improperly. , 

Fire alarm systems activated by manually pulling a lever or throw- 
ing a switch are more common in schools than are automatic systems. 
Boxes housing activating levers" or switches should be of an approved 
type, clearly marked, and strategically located. As in the case with 
automatic alarm systems, it is desirable that manual systems be wired 
directly to the local fire department in order to initiate an alarm there. 
However, it is practical to install a cut-off so that, the local fire depart- 
ment will not De alerted and need not respond when fire tests or evacua- 
tion drills are under way. 

Some authorities suggest that, in addition to an electrically acti- 
vated alarm system, schools should have a complete mechanical 
standby system for use in case of electric failure (either AC or DC). 

Installation 

All fire alarm equipment, whether manual, automatic, or a combi- 
nation of the two, should be of an approved type. 8 All wiring, loca- 
tion of activation boxes, regular and standby electrical requirements, 
and other phases of instrumentation should conform to State or local 
codes or to applicable national standards. 

Testing and Maintenance 

• • 

Immediately after an alarm system is installed, it should be given 
a thorough and complete test in accordance with recognized national - 
standards for such tests under the authority and supervision of the 
local fire marshal, the fire chief, or other responsible officials having 
jurisdi&ion. This initial test should be followed by others at. regular 
intervals, probably not less often that monthly. -Maintenance require- 
ments of fire alarm systems should always be determined by competent 
personnel who follow manufacturers’ instructions and specifications 
when making repairs. 


• Further Information on Are alarm equipment may be obtained from Fire Protection 
Equipment Lift, Identified on p. 02. 
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Distribution and Location 

s % 

Fire alarm boxes should be readily accessible, easily identified, stra- 
tegically distributed throughout the protected area, and located along 
the normal path of exit, as follows : 9 

One box should be provided on the first floor and on each succeeding alter- 
nate floor, except that«ne box should be provided for each floor where the 
maximum Are area is 10,000 square feet or more. 

Additional boxes should be provided on each floor wherever necessary to 
make the maximum horizontal travel distance from any point on the floor 
to the nearest box not more than 200 feet. 

It is considered good practice to provide an alarm box near any 
point of hazard. Both an alarm box and a sounding station should 
l)e provided in custodial quarters and in the furnace room. 10 

Authorities differ as to the wall height at which fire alarm boxes 
should be mounted, but a minimum of 4 and a maximum of 6 feet from 
the floor, depending on age and size of occupants, seems to be a safe 
range. 

Use and Sound 

The fire alarm system should never be used for any other purpose 
than to sound an alarm, either for a drill and test or because of an 
actual fire. Regardless of the purpose for which used — drill, test, or 
fire alarm equipment should be restored to service immediately fol- 
lowing each use. 

The audible signal produced by an alarm system should be consistent 
throughout a building, should be distinctive from signals used for 
other purposes, and should be emitted from instruments so located 
that the signal can be heard throughout the building. Some experts 
on school fire safety have suggested that there should be a uniform 
warning signal (sound) for fires throughout the country. The sug- 
gestion has merit, and like some other regulations concerning safety, 
may some day have universal approval. 

\ 

Extinguishing Equipment 

Fire extinguishing equipment for schools that is properly installed, 
strategically located, well maintained, j>eriodically tested, and skill- 
fully handled when needed can be of inestimable value in the control 
of fires. There are many types of fire extinguishing equipment, but 
all fit into one or another of three major classifications: portable, 
standpi pe and hose, and spr i n kler. 

• National Fire Protection Asaoclatlon. op. ctt. p. 20'. 

“John H.' Herrick and others. From School Program to School Plant. New York; 
Henry Holt and Company. 1956. p, 409. 
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Portable Extinguishers 

Portable extinguishers are those devices which can be hand-carried 
from their places of storage to the point of an incipient fire for the 
purpose of putting out the fire, or at least keeping it under control 
until professional fire fighters arrive. 

Classification.— There are numerous types of portable fire extin- 
guishers, but in general they are classified according to the class of 
fire they are Resigned to extinguish. Class “A” fires are those fed 
by paper, wood, excelsior, rubber, and trash, and require cooling and 
quenching for extinguishment. Class “B” fires are those fed by liquids 
(gasoline, paint, oil, grease, etc.), and demand a smothering action 
for quick extinguishment. Class “C” fires are live electrical fires 
(motor?, switches, appliances, etc.), and require a nonconducting 
extinguishing agent. 

Extinguishing agents most frequently employed by portable extin- 
guishers are water (as stored pressure, as cartridge-operated, as water 
pump tank, or as soda acid) foam,, carbon dioxide (CO,), and dru 
chemical . 

Only extinguishers bearing the approval of the Underwriters’ Lab- 
oratories or the Factory Mutual Laboratories should be selected and 
purchased. These will have a plate on which is indicated the class 
and the size of fire which the equipment is designed to handle. This 
is accomplished by the use of a numeral and a letter. The numeral 
indicates the approximate relative fire-extinguishing potential; the 
letter indicates the class of fire on which tijAextinguisher is to be 
used. For example, “4-A” indicates that the extinguisher is to be 
used on a class “A” fire, and can be expected to extinguish twice as 
much fire as a “2-A” extinguisher. Likewise, extinguishers for “B” 
and “C” class fires are labeled with appropriate .letter classification, 
but the “C” label does not have a numerical designation for the reason 
that class “C” fires are essentially either “A” or “B” involving ener- 
gized electrical wiring and equipment. The numerical designation 
tised with “B” extinguishers refers to the approximate square-foot 
area of deep-layer flammable liquid fire which an average operator 
can be expected to extinguish. For example, “10-B” means that an 
average operator can be expected to extinguish approximately 10 
square feet of deep-layer flammable liquid fire with the particular 
extinguisher. 

Extinguishers that can be used effectively against more than one 
class fire have appropriate numerical and letter designations. For 
example, a foam extinguisher rated “2-A, 4-B” is rated to extinguish 
twice as much class “A” fire as a “1-A”, and four times as much class 
“B” fire as a “1-B” extinguisher. Also, the “2-A, 4-B” extinguisher 
should handle 4 square feet of fire in a deep-layer flammable liquid. 
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A dry chbmical^ extinguisher rated “fi-B, C” should extinguish ap- 
proximately six* * t imes as much class “B” fire as a “1-B” extinguisher, 
and should successfully extinguish a deep-layer flammable liquid 
fire of 6 square feet. This designation also means that it 4s safe to 
use this extinguisher on electrical fires. 11 

The importance of understanding the type of extinguisher that can 
be utilized most effectively against a specific class of fire cannot be 
over-emphasized. It is also important to place extinguishers designed 
to fight specific class fires in building areas where fires of that class 
are most likely to originate. The significance of this is that if the 
wrong extinguisher is used, the fire may not be brought under control ; 
or if the wrong extinguisher is employed against an electrical fire, the 
operator may suffer ^erious physical damage or death from electrocu- 
tion, Chart 1, (p. 98) “How to Select a Fire Extinguisher” 1 * and 
chart 2 (p. 100), “Know Your Fire Extinguisher” 18 present valuable 
concise information for purchasing, servicing, and using school fire 
extinguishers. Also, “The A B C’s of Fire Extinguishers,” 14 given 
in appendix D, presents an exceptionally good summary of facts 
which should be understood about fire extinguishers. 

Location . — Extinguishers should be placed at all hazardous loca- 
tions and at various convenient places throughout a building. Porta- 
ble units may be mounted on walls, but.usual preference is for them 
to be placed in cabinets recessed far enough so that the front of the 
cabinet, or its door, is flush with the face of the wall, with no project- 
ing parts. Findings of the Coroner's Jury}* previously mentioned in 
t his and the preceding chapter, recommended that portable extinguish- 
ers should be conspicuously marked, mounted at waist height, and so 
located that they will not be bumped by anyone passing along. Most 
authorities suggest that an extinguisher of appropriate type be located 
near each fire alarm station. 

‘Distribution . — The number of portable fire extinguisher units and 
best places to install them should always be determined by the au- 
thority having jurisdiction^ usually the local or State fire marshal. 
This determination is often made on the basis of the occupancy 
classification of a building. With the exception of those offering 
trade courses and utilizing shops, sehools are usually classified as 
“light hazard occupancies.” According to the National Board of Fire 
Underwriters, buildings with this classification require fire extin- 
guishers ^or Class A fires, with one unit for every 2,500 square feet of 
floor space and the units so spaced that it would not be necessary to 

"National Fire Protection Asaoolatlon. Portable Fire RaetinguUhert (NFPA No. 10). 
1009. p. 4-5. 

**Dsed by penaiaalon of Fire Equipment Manufacturer*’ Asaociation, Inc. Suite 709, 
On* Gateway Center* Pittsburgh 2£, Pa. 

M Usejl by permission of the Federal Fire Council, Washington 25, D.C. 

14 Used by permission of the National Fire Protection Association* Boston* Mass. 

* National 8afety Connell, op. oit. p. 4-5. (Mimeograph.) 
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Chart 1.— Haw to Saloct a Fir* Extinguish*? (continued) 




FOAM 

SODA 

ACID 

WATER 

LOADED 

STREAM 

CLASS A 

YES 

YES 

YES 

YES 

Paper, wood, excel- 
lior, rubber and gen- 
eral combustible fires 
requiring cooling and 
quenching. 

Foam clings to ver- 
tical surfaces, wets 
and smothers. 

Soda-Acid is eco- 
nomical protection 
. . . quenches and 
cools. 

Water is excellent 
protection; it cools 
and quenches. 

Water with chemi- 
cal additive gives 
good protection; 
cools and quenches. 

CLASS B 

Burning liquids, (gas- 
oline, paint, oil, 
grease, etc.) demand 
a smothering action 
for quid extinguish- 
ment. 

YES 

Heavy foam blan- 
ket on surface of 
burning liquids 
smothers. 

NO 

Basic water con- 
tent will spread 
liquid fires. 

NO 

Water will spread 
fire, not put it out. 

YES 

Provides smothering 
action on small fires. 

CLASS C 

NO 

NO 

NO 

NO 

Live electrical fires 
(motors, switches, ap- 
pliances, etc.). A non- 
conducting extin- 
guishing agent must 
be used. 

Foam is a conduc- 
tor and should not 
be used on electri- 
cal equipment. 

Should not be used 
on live electrical 
equipment; basic 
water content will 
conduct. 

Water, a conduc- 
tor should not be 
used on live elec- 
trical conductor. 

Should not be used 
on live electrical 
equipment. 

SUBJECT TO i 

FREEZING 

Yes 

Yes 

Yes, unless chemi- 
cal is added. 

No 

EXTINGUISHING 

AGENT 

Foam Bubbles 

Soda Water 
Solution 

Weter 

Mineral Salt 
Solution 

RANGE 

25-35 feet 

30-40 feet 

35-50 feet 

45-60 feet 

EFFECT ON FIRE 

Smothers 
and Cools 

Cools and 
Quenches t 

Cools and 
Quenches 

Cools and 
Quenches 







Chart 2.— Know Your Fir* Extlngulshor 
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GLASS A FIRES 
wood , paper - 
trash-having 
glowing embers 


CLASS B FIRES 

f tamable liquids, 
gasoline, oil, 
paints, grease, etc. 


CLASS C FIRES 

electrical 

equipment 


WATER TYPE 



STORED 

PRESSURE 


YES 


NO 


NO 


USUAL 

OPERATION 


RANGE 


SERVICE BY 


Squeeze 
handle or 
turn valve 




Check air 
pressure 



CARTRIDGE 

OPERATED 


YES 


NO 


NO 


Turn upside 
down and 
bump 


30 '- 40 ' 


Weigh gas 
cartridge 
add water 
if required 


m 


WATER 
PUMP TANK 


YES 


NO 


NO 


Pump 

handle 


30 '- 40 ' 


Discharge 
and fill 
with water 
annually 


/ 
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SODA 

ACID 


YES 


NO 


NO 


Turn upside 
down 


30 '- 40 ' 


Discharge 

annually 

-recharge 



Chart 2. — Know Your Fir* Extinguisher (continued) 



FOAM 

FOAM 

CARBON 

DIOXIDE 

< 

C02 

DRY 

CHEMICAL 

DRY 

CHEMICAL 

CLASS A FIRES 
wood, paper 
trash-having 
glowing embers 

NO 

( but will 
control 
small fires) 

NO 

( but will 
control sfoall 
surface fires) 

NO 

( but y/ill 
control -smalt 
surface fires) 

CLASS B FIRES 

flamable liquids, 
gasoline, oil, 
paints, grease, etc. 

YES 

YES 

YES 

CLASS C FIRES 

electrical 

equipment 

NO 

YES 

YES 

USUAL 

OPERATION 

Turn upside 
down 

Rupture 

cartridge- 

squeeze 

release 

Rupture 
cartridge- 
squeeze 
* release 

RANGE 

30'-35' 

2'— 4* 

6'-l 2' 

SERVICE BY 

Discharge 

annually 

-recharge 

Weigh semi- 
annually 

Weigh gas 
cartridge- 
check 

condition of 
dry powder 



101 



travel more than 100 feet from the point, of any incipient fire to reach 
an extinguisher. Where there are special hazards in addition to the 
ordinary hazards of occupancy, additional and/or substitute units of 
suitable type should be installed. Specific requirements for buildings 
with other than light hazard occupancies tuny be obtained from 
standards prescribed in Portable Fire Extinguishers.'* 

Inspection., testing, maintenance , recharging. — The pfbper func- 
tioning of portable fire extinguishers depends upon their being in- 
spected and tested periodically, maintained as needed, and I'echarged 
at regular intervals, these intervals l^ing determined by the fre : 
quency of use for testing or for other purposes and by the extin- 
guishing element employed by the unit. Manufacturers’ directions ” 
regarding maintenance and inspection of the various types of portable 
units should be followed assiduously. It is not unreasonable to ask the 
custodian, while making his daily rounds, to insj>ect each quit to see 
whether there is visible evidence of tampering, removal from regulaY 
storage places, or accidental discharge. Soda-acid extinguishers must 
be protected from freezing, must be rechnrged once annually (if not 
tested or used more often), and should be subjected to a hydrostatic 
pressure test once every 5 years. 

Standpipe and Hose System 

The National Fire Protection Association ,s indicates, that, next 
to automatic sprinkler equipment, a well-maintained, properly de- 
signed standpipe system constitutes the l>est means of extinguishing 
hres in buildings and furnishes the only reliable method of directing 
effective fire streams to the upper stories of high buildings in the 
shortest space of time.. Also, standpi|>e systems are designed for use 
by both occupants of the building and by firemen. 

It is sometimes felt that standpipe systems are not completely satis- 
factory for school use since these systems are subject to tampering, 
and may cause water damage in case of vandalism. In some instances, 
to prevent vandalism, school authorities remove the valve handles, 
thus making the equipment virtually useless. 

Types. — Standpipe and hose systems may l>e divided into the follow- 
ing classes: 

+ The wet standpipe system which has water pressure maintained at all 
times. 

♦ The system is so arranged that it admits water to the system automati- 
cally by opening a hose valve. 


M National Fire Protection Association, op. eft. p. 6-11. 

"Fire Equipment Manufacturer* 1 Association. Inc. FF.MA Handbook of 8afetu Code*. 
1958. 

“ Standpipe and Hote Syitemi (NFPA No. 14). 1952. p. 3. 
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+ The system which admits water through the manual operation of a 
remote valve. 

The dry standpipe system which has no permanent water supply. 

I nstallationand location .■ — School officials need to study many points 
when they are considering the installation of a standpipe system. Of 
particular importance are such factors as water supply (source, pres- 
sure, supply) ; size of pipes, hose, and nozzles: type of construction; 
height of building, nature of occupancy; and accessibility of other 
types of fire control equipment. The authority having jurisdiction 
should be consulted on these'and other pertinent factors relating to the 
feasibility of a standpipe system Joe a particular building. ‘ If there is 
a decision to install the system, standards recommended by the National 
Fire Protec* jpn Association in Standpipe and lionet Systems will be 
found useful. 

In general, standpipe systems should be construed only of approved 
components ( pi pes, connections, valves, hose, nozzles), and when in- 
stalled, should be hydrostatically tested before being accepted. Stand- 
pipes should be located in building areas that afford them some 
protection against mechanical and fire damage. Hose stations should 
lx? located in readily accessible, conspicuous places that are not likely 
to be obstructed, and the cahinets housing the hose shotild be within 
easy reach of adults standing on the floor. Periodic inspection and 
regular maintenance of valves, hose, nozzles, and other parts are 
essential to satisfactory performance. 

* 

Sprinkler System 

A sprinkler system may be described as a network of pipes, with 
sprinkler heads systematically spaced on them, usually installed on 
the ceiling throughout a building (or in ceirain portions of it), and 
connected to a water supply which is controlled by a series of valves. 
Sprinkler heads may be activated by fire or heat-detecting devices or 
by heat from fire. 

The value of an adequate sprinkler system with an ample water 
supply as an effective tool for life safety and property protection from 
fire is seldom questioned. This is verified by the fact that there has 
been no loss of life in thousands of fires in fully spririklered buildings. 
While saving^ in insurance costs will appeal to some, the saving of 
lives should take priority when considering a system that offers a way 
by which a fire may be discovered in its early stage, and provides the 
means by which it can be extinguished, or at least controlled until 
firemen arrive. 1 * 7 


" “The Architect — and Fire 8afety". Journal of the American Institute of Architects , 
28:40-41, May 1957. 
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30 ^ co ”dncted by the Los Angeles Fire Department," 

dhiZ, ^ 8| l nn ^ eX e ,ng,,ished the *“* fires Wore untenable cm- 
m f ° Ur 'I'* fires were not of suifieient size 
to activate the sprinklers and therefore were not dangerous from the 

rtandpomt of life safety. Further teste in which the building was 
only partially sprinklered revealed that automatic sprinklere installed 
n rorndors, stairways, and in some rooms, but not throughout the 
building did not prevent untenable smoke conditions wheel the fire 
oute >d« ‘he sprinklered area, but did prevent untenable 
emperature conditions within the protected area. The installation 
of ail automatic sprinkler m high hazard areas afforded additional pro- 
tertion when integrated with the school alarm system However, iuch 

an installation should be done only on the recommendations of a fire 
protection engineer. 21 

the, basis of building areas protected, there are two 
major types of sprinkler installations: partial and complete. As the 
wor s imp y, partial means a limited installation, while “complete” 

rit W^/h*** ^ lnSt ^ I,ed the premises. More specifically, 

eitWf these installations may be one of several types of systems • 

wet-pi^e, dry-pipe, pre-action, deluge, and limited water-supply. 

n the wet-pipe system the pipes are filled with water, which is 
dischargedimmediately from the sprinkler heads upon being activated 
y re. The dry-pipe system, does not have water in the pipes, which 
contain air under procure to l^p water from entering them until 
needed. Generally, the dry-pipe system is installed where the wet- 

«nnl! yStem I s im ? ra £ t, 7 l1 becftuse of freezin £ temperatures, making it 
unnecessary to cut off the system because of col3 weather. In small 

unheated spaces where it is not practical to install a dry system, a 
wet system may be used, with anti-freeze solution in the pipes. The 
pre-action and deluge systems may be either the wet or the diy type • 
but the former is designed to sprinkle only a specific area where valves 
have ^°me acti vated, while the latter sprinkles an .entire area upon 
activation. Limited water-supply systems employ automatic sprink- 
tere as do other systems, but these sprinklers are supplied with water 
from a pressure tank of limited capacity 

^;^^ : - The authority having jurisdiction should 
be ^consulted for advice m regard to the installation of a sprinkler 
systeim The equipment should have the approval of the Under- 
wnters Laboratories, and should be installed in accordant with 

th 4 ? ^ at,onal Fire Protection Association. 22 The hazard 
classificatio n of the occupancy should, to a great extent, determine 

® Fire Department. Op. oit. p. 27-28. 

" atandardt for the Installation of Sprinkler Systems (NFPA No. 18). I»«l. 
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the design of the sprinkler system, but special consideration should 
be given to its design if there is a doubt as to water supply. For 
example, if the system is designed to accommodate the simultaneous 
opening of 20 sprinkler heads and if 40 heads open at one time, 
the usefulness of the system may be nullified. Architects and en- 
gineers should see that sprinkler valves are properly placed and are 
plainly marked with warning, or are equipped with -supervisory 
alarm to insure that the system has not* been shut off and is in an 
operable condition at all times. 13 

\ Maintenance and inspection * — To be effective a sprinkler system 
mustrbe properly maintained. The installing contractor should pro- 
vide instruction charts, along with standards developed by the Na- 
tional Fire Protection Association, on the care and maintenance of 
the sprinkler system. The instructions should be assiduously followed. • 

Water Supply 

Whatever the source of water supply for school fire extinguishing 
equipment, it must be adequate in volume and have satisfactory pres- 
sure if the equipment is to operate effectively. The amount of water 
needed will vary according to the hazard of the occupancy and the 
particular sprinkler or standpipe and hose system in use. The water 
supply should be tested according to accepted standards to determine 
its adequacy, both as to volume available per minute and as to con- 
stant pressure. Water supply for operating fire-extinguishing equip- 
ment for schools may be from the public water system, where pres- 
sure usually is adequate; or from a private system, owned by either 
the school or private individuals in the community. In some in- 
stances, booster pumps of various kinds are required to maintain a 
constant supply of water under correct pressure for fire-fighting 
equipment.* 4 

a 

Community Facilities 

\ 

The National Board of Fire Underwriters has developed a rating 
system for cities, towns, villages, and other districts as to their ability 
to protect against fire. Three of the major elements of this rating 
system are concerned with an adequate water supply, an efficient fire 
department, and a fire alarm system. These elements, plus others, are 
essential in communities that wish to provide maximum fire protection 
for their schools. 


■The Architect — and Fire Safety, op. cif. p. 40-41. 

** for further Information concerning water rapid; eee Standard* for the /Retaliation of 
Sprinkler Speteme, op. cit. 
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Water Supply 

Adequacy of the public water supply at a given school building can 
be determined by flow tests or other reliable means. These tests 
should show the flow in gallons per minute, together with the static 
and residual pressure, in the water main. Street mains should be 
ample in size, in no case less than 6 inches, and should not terminate as 
dead ends near school buildings (or anywhere else) . Connections to 
public water mains should be controlled by indicator post valves of n 
standard type located not leSs than 40 feet from the building protected. 

ire hydrants should have not less than 6-inch connections with 
water mains, and should bo located so that no fire department hose 
line from any hydrant serving the 'school exceeds 500 feet in length. 

no or more 1 hydrants placed so that two or more streams can be 
played on a fire simultaneously provide added protection. 

Water mains and hydrants should be tested periodically for’ water 
flow and pressure. Special hydrants designed to prevent freezing of 
water m them should be installed in sections of the countiy where 
temperatures fall below freezing for several hours. 

Extinguishing Equipment 

Adequacy of the community fire department’s equipment is)of 
special importance to school fire safety. Fire engines, trucks, and 
other equipment capable of handling the most serious fire in the dis- 
trict may mean the difference between loss of life and safety for school 
pupi s. or example, ladders, nets, and other means of escape for 
trapped children can save lives. Equipment alone, however, is not 
the ful ! answer ' The equipment, no matter how adequate, must be 
manned by capable, professional firemen. These types of equipment, 
with trained personnel to operate them, become increasingly impor- 
tant in communities having multi-storied buildings. 


Alarm Equipment 

The importance of integrating a school’s detector or sprinkler sys- 
em with its alarm system is usually recognized; less frequently 
recognized is the fact that it is of utmost importance that these systems 
be wired to the public fire deparment. When a direct wire connects 

ftT T tem r h the fire department, there is a much 
greater ptwsjbility that a fire will be brought under control sooner 

2ZZ ? ^ C r® With ° Ut 8Uch a 8ystem * A11 ci ™iits and all 
2“ m alertln K public fire department should be tested 

periodically for proper functioning. 


I 
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Appendix B 


Fire Safety Checklists for School Buildings 

L Can Y#ur Sch<M>l These Questions Affirmatively? 

Inspection and Reports 

1. Are annual technical Inspections conducted? 

1 Are occupant® at .onetime Included In the Impaction pmcedure? 

Site and Exterior Structure 

5. Are school grounds ^ 3 nd parkins nrrantrpd ra aa * A ™ 

Are fighting equipment? Permit ready access bv 

T 1Z !n »,"?”■ T “™ PM MC ° rft "" “"«.l*d and checked tegularl,’ 
re all windows Immediately adjacent to outside Are escapes nrorMmH „u 
fire-resistive sash and wired glass panes? *** P ov,ded w,th 

8. Are all cornices, windows, ledges, chimneys, belfrim. an< . , 

plumb and solidly In place? ** r ^’ nd 8mi,ar features 

0. Are exterior walls of the building free from extensive cracks ? 

Corridors , 

10. Doe, the main corridor lead to at lean two ..del, wp . r , w 

2 iZ C ZZH m *" *“ 0b ' ,n, '"“ D ' 'W* «r Impede the daw of , radio’ 
Are corridors constructed of fire-resistive materials? 

“■ £££,* “ re -' Ml “ l ™ *•"** “ «“ *'«■!. 70 foot of au po.au Id the 

14. Are fire extinguishers, drinking-fountains, radiators, and other materials In 

the corridors properly recessed? materials In 

15. Are stairways provided near the ends of each corridor’ 

”• «.“u more ,b, “ ,o ° fw * ,ra " - 

Stairways and Stairwells 

18. Are the nairwrtto euelomd lo prereu. upward „,rced of Hr, oud nuoko? 
-y T *® ’“ lrW * ,l ‘’ k «* °*«» »'“• •"tonatte rdcaaft* device, .ud uot 

20. Are any stairway doors missing? 
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21. Are stairways and stairwells constructed of fire-resistive materials? 

22. Are stairways so located that they do not reduce the corridor width on the 
lower levels to less than 8% feet? 

23. If the building Is not completely Are resistant (wood floors, trim, etc.), are 
stairwells completely enclosed and provided with self-closing fire doors? 

24. Do stairways have well-maintained and secure handrails? 

23. Do handrails project no more than 3% Inches? 

26. Are handrails provided on both sides of stairways that are more than 42 
inches wide? Is a center handrail provided in stairways of 88 or more inches 
in wldt^? 

27. Are handrails between 30 and 34 Inches from the stair treads? 

28. Are stair treads nonskid and free of excessive wear? Is there no more 
than 91s of an Inch variation in stair risers In any one stairwell? 

29. Are stair risers less than iy» Inches in height? 

30. Are stair treads at least 10 inches wide? 

31. Do stairways hare more than two but less than 10 steps between landings? 

Exits 

32. Do all doors open outward with path of egress? 

33. Are there at least two safe routes of escape from each floor? 

34. Are doors to the exterior marked with exit lights? 

35. Are outside doors equipped with emergency or anti-panic hardware? 

36. Are exit openings sulflcient to accommodate the dumber of occupants? 

37. Are exits to the exterior provided with emergency lighting ? 

38. Are all main exits at least 36 inches in width? 

39. Do occupants of each classroom have at least two widely separated means 
of exiting from the building? 

40. Are all window as well as door screens easily opened from the inside? 

41. Is each classroom door operable from the inside without the use of a key? 

42. Do plate glass doors have centrally located bars, or a sufficiently decorated 
surface to be plainly visible ? 

43. Are all doors and closers in proper repair and operable? 

44. Are vision strips provided in doors leading from classrooms to corridors? 

Fire Alarm and Extinguishing Equipment 

45. Is there an operable fire alarm system In the school? 

46. Can the fire alarm be operated manually as well as electrically ? 

47. Are positions or stations for activating the fire alarm adequate? 

48. Can the alarm be heard in all parts of the school? 

49. Is the fire alarm system operable when the main electric panel Is off? 

50. Is the fire alarm system connected to the fire department alert panel? 

51. If a telephone alarm is used, is the telephone number of- the fire department 
posted by all telephones? 

52. Are Are extinguishers of appropriate types strategically located In the boiler 
room? 

53. Does the building have a fire protective system that Is adequate for the degree 
of flre-reslstiveness Incorporated into the structure? 

54. Are Are extinguishers of proper types so located that one is available within 
100 fleet of any point In the corridor ? 
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^n!r^ flre eXtI,4fUl8her8 ^“^Pected, maintained, and recharged as 

66. Have all Are protective devices such as sprinkler systems, Are hydrants and 
monui? aUt ° matIc flre a,arm8 ‘^Peeled and tested within the past six 

67. Are there Are hydrants on or just outside the school premises ? 

58. Are sprinkler systems provided for all basement areas? 

69- If there is a sprinkler system, are alj valves sealed in an “Open" position’ 

60. Are all sprinkler heads unpainted, unobstructed, and free to operate? 

61. Are all valves and gauges in sprinkler systems checked weekly? 

62. If there Is a standpipe and hose system, are all hoses properly connected to 

operable water outlets, with workable nozzles? ^ * wted 10 

63 ' ““ ’ , ° ,Dl,r ot e,ectriMl » f “• -pi-"”* 

Electrical and Gaa Equipment 

**■ ^ Md -T' i - «- ■**<**« -fu, » 

65. Are only approved electrical extension cords used? 

66. Do all electrical appliances, Axtures, and cords have the Underwriters* Lab 
oratories or Factory Mutual acceptance label ? 

• 67 ' ^ a g " e,e0trlCal iD8tallat,on8 «““Ply with existing or recommended electrical 

* w,r,ng done by a competent e,eotric,an In atrict aw ° rda ^ 

° 9 ' ^utstkcS a . PP,,ance8 and “ otore ^^PP^ with circuit breakers or 
70. Are all electrical appliances inspected regularly? 

S , “‘ b f ' re 7'“ electrlcal PP”" “Pp* ">« «■«■* ptatt be aceeralble 

72. Are electrical power cutoffs provided for special areas? 

73. Are electric circuits overloaded or over-fused ? 

74. Are extension cords hung over nails or metal projections ’ 

?5 ‘ months?* ^ ^ ^ checked for de '«*s the last six 

76. Is there a master shut-off valve in every roonTin which gas is used? 

77. Are kerosene, gasoline, and other Aammable liquids stored in approved con- 
tainers in a Are resistive room or In a detached shed ? 

78 ' ££££%£,? * b, " ldl,,g ’ are ‘ , "» t "' h “ *"■ ’*'«■ «* ■**« 

79. Are all gas-Ared appliances vented to the outside? 

80. Are blueprints of gas and electrical lines kept up to date ? 

Boiler Room 

81 ' ^ sr^r- 1 “ “*' “ ,a “ ot d,recHr m ° w •■ >aoM p-^p^ » 

82. Is the boiler room constructed of non-combustible materials’ 

* &«.X"sr ,e ■* ,eMt ,,re h"-* »”p - "-p- >«*<» 
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84. Ib a self-closing, fire-resistive door located between the boiler room and the 
remainder of the school? 

85. Is the furnace room provided with a fixed louver or other permanent opening 
to the outside to supply air for combustion? 

Heating and Ventilating 

86. Is the heating plant of sufficient capacity to heat the building comfortably 
without overloading in the coldest weather? 

87. Are all heating or ventilating ducts equipped with automatic dampers? 

88. Has the heating equipment been inspected and approved by a qualified person 
within the past 12 months? And is it well maintained? 

80. If used, are portable heaters well protected, controlled by a thermostat and 
equipped with safety switches in ease they are upset? 

90. Are recommended steam pressure requirements complied with? 

91. Are all exposed steam and hot water pipes properly insulated with heat and 
fire resistive materials? 

Housekeeping, Storage, and Waste Disposal 

92. Are such areas as the attic, basement, furnace-boiler rooms and fan-blower 
rooms, stage, upper-stage, under-the-stage, stairs, plenums, pipe alleys, and 
storage rooms free from waste paper, rubbish, old furniture, stage scenery, 
and other combustible materials? 

93. Are accumulations of grease removed regularly from kitchen exhaust ducts, * 
fans, and filters? 

94. Are ashes placed in metal con tainara used for that purpose only? 

95. Are combustibles such as lint, dust, siifeftlngB, or combustible fibers allowed 
to accumulate on machinery, shelves, wills, beams, or other surfaces? 

$B. Are students required to clean their lockers frequently? 

97. Are cleaning agents noncombustible? 

98. If the floors are of wood and cleaning compounds are used, do they contain 
oil or naptha? 

99. If liquid floor sealer is used, is it approved with respect to flash point by 
the Fire Underwriters’ Laboratories or a similar agency? 

100. Is there a rubbish room with self-closing doors and automatic sprinklers? 

101. Are old records and papers stored in steel cabinets? 

102. Are oily rags kept in approved containers? 

103. Are spaces used for storing combustible materials, such as cleaninjj&gents, 
paints, thinners, and gasoline, enclosed by fire-resistive construction? 

104. Are supplies stacked orderly and not closer than 2 feet to the ceiling? 

105. Are adequate fireproof storage facilities provided for costumes, props, etc.? 

106. Are areas under and iq stairways free of stored materials? 

107. Are flammable materials of any type stored near water heaters, boilers, or 
other heat producing units? 

106. Are there automatic sprinkler heads in the custodial locker and store room? 
X00. Is waste collected daily and disposed of each night? 

110. Are shavings and sawdust from shop rooms removed daily? 

111. Are waste paper chutes constructed of fire-resistive materials and equipped 
with self-closing doors? 

112. Is the inclneAtor In good repair? Does it have a fly-ash screen? 
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113. Are combustible* allowed to pUe up around tbe Incinerator? 

Classrooms and Special Areas 

114 ZZ&E2Z? “• -* “ d ^ , 

' ,5 ’ drapery? Ud * t0r,Um »“<> «■* «d 

110. Does tbe auditorium. gymnasium. and cafeteria bare two or , 

separated exits of adequate width? 

117. If tbe building la not flre-reslstlve. Is It free from false ceilings which ,, 
closes space where Are may originate or travel? " " 

118 ,n t6e -t «■ -» — 

119. Are aisles at leasts feet, 0 inches in width ? 

120 '' b r m r T" *”■ 0Wd ,0r * playroom, or for otter noon 

are .boy prorldod „ lu> wp . rat , 

121. Are Ira aafat, procedure. followed durta* „ nb llo ameaiblage! 

Interior Finish 

121 S^orT h * TC *"' ,0 ~ »“«" - eracb. la ,be 

123. Is wood trim (feinted with flame^retardant paint? 

^ ^ lockers of steel construction ? 

NOTE: The follovinp inspection checklists arc available upon request 
Inspection Blank for Schools' 

National Board of Fire Underwriters 
86 John 8treet 
New York 38, N.Y. 

Monthly Report of Inspection of Schools 

nT« h 5 a rl ina 8Ute 1>epartn,ent of 1’ubllc Instruction 
KJueigzi, N.C. 

School Inspection Short Check List 
National Safety Council 
425 N. Michigan Avenue 
Chicago 11, III. 

Self-Inspection Blank ( P.I. Form No. 7) 

This form la available from most casualty insurance companies 
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n. Short Checklist for School Inspection* 


(If you con check oil thete items "yet", your school it reasonably safe.) 
1. Stairway* enclosed? Ye* □ No □ 



Stairways most be enclosed In partitions to prevent up- 
ward spread of Are and smoke. Metal lath and 
plaster or wired glass In metal frames will suffice In 
existing buildings. All exit doors must swing with 
exit travel. 8talr doors must be self-closing and should 
be kept closed. Mark "No" if doors are missing or If 
you find any stair door held open with a wedge. 


1 Enough properly arranged exit*? Yea □ No □ 



1 Interior finish safe? 


Are there two ways of escape from every room? A 
single room door entering a common corridor with an 
enclosed stairway at each end may be counted as two 
ways of escape. Direct passage outdoors la best Is 
the capacity of exits adequate? A unit of exit width 
Is 22 Inches wide. To determine exit adequacy, figure 
one unit per 100 persons on level, one unit per 60 per- 
sons on stairs. 8everal floors may use same stair 
exits. Exit should be within 100 feet of any room door 
or within 150 feet in a sprlnklered building. Mark 
“No” If uncertain as to adequacy or capacity of exits. 

Ye* □ NoQ 



Much highly combustible interior finish has been used 
In schools, particularly schools of a temporary charac- 
ter. Any acoustical tile or -flbreboard more combus- 
tible than wood Is dangerous. Plaster Is safe in cor- 
ridors. Check the Underwriters’ Laboratories Tunnel 
Test rating. Don't be misled by small-scale testa. 
Any normal interior finish is reasonably safe in a 
sprlnklered building. In case of doubt, coat with 
flame-retardant paint. If uncertain as to combusti- 
bility, mark “No”. 


4. Are combustible waste materials safeguarded? Yes □ No □ 



It Is not fjkiough merely to collect wastepaper and rub- 
bish dally. Where are these waste materials put? 
In a fire-reslstlve rubbish room with fire doors, or In 
burlap sacks at the bottom of the stairs? How are old 
papers of various kinds stored? How about manual 
training rooms and similar occupancies? Remember 
that any loose combustible material is subject to Igni- 
tion by a chance spark. 


•By the National Fire Protection Association (with slight sdaptstlons to conform with 
reqalreasents of the present bulletin). 
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5. Proper fire-exit drills held? 



YesD NoD 

To be of value, fire exit drills muai 
come without warning. Advance noti« 
that a drill will be held at a specified 
time, so that students can get theit 
coats on and be prepared for the out- 
door cold, nullifies the value of the 
drill. Everyone must participate. 
Drills must be varied to use different 
exits, on the assumption that any single 
exit may be blocked by smoke. 

6 . Effective plan to call fire department? Yes □ No □ 

J? av l“£ the flre department there promptly may mean 
the difference between life and death. The situation 
varies in different localities. Thus, no universal plan 
can be specified. The recommended arrangement is 
a connection to the flre department attached to the 
school flre alarm system, so that if the alarm is 
sounded for flre, the flremea come (may be waived for 
drills). Don’t hesitate to call the flre department in 

rr ® ^ 0U , bt ~ they would rather respond needlessly 
a hundred times than to lose one life because they have 
not been called in time. 



be " ,aUmrt >° r «*•«"» «*■»' 
"**»» » tb " '«t5re, of wbM, „ Pe . 

eq pment, etc. For details, see the Building Exitn Code (NFPA No. 101). 




Appendix C 

Emergency Drill Checklist* 


(Cheek the proper space to indicate how you evaluate the emergency evacuation prepa- 
ration of.your school system.) 


ANSWERS 


QUESTIONS 


1. Grass Roots 

Are student observations used to perfect 
drill efficiency?. 

2 . Individual and Group Cooperation 

Do the attitude and general response of 
pupils indicate that they understand the 
significance of well-ordered exit drills?.. 

3. Basic Understanding 

Is the primary objective of each drill to 
train children for a complete understand- 
ing of the purposes behind each 
regulation?.. 

4. Responsibility Development 

Does the attitude of each child indicate 
readiness to act independently of dose 
adult supervision, yet efficiently toward 
appropriate safety goals? _ 


Satis- Accept- 

factory able 


Unsatis- 

factory 



5. Leadership in Depth 

Are all appropriate personnel (teachers, ' 

custodians, designated pupils, etc.), 
briefed to carry out drill responsibilities 
in the absence of the usually responsible 
administrative officer? . 

6. Scour Out 

Is inspection planned to ascertain that 
every conceivable room in the building 
is evacuated? - 

7. Perfect Accounting 

Do teachers carry classbooks to permit * 
immediate location of all students before 
recall is sounded?.. m. 

iiltoUn) 6 N * U ° n * 1 8 * fcly CouncU < w,th • u * h * adaptation* to conform with requirement* of the present 


084284 
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( Cheek the proper space to indicate how you evaluate the emergency evacuation prepa- 
ration of your school system) 


, QUESTIONS 

AN8WER8 


Satis- 

factory 

Accept- 

able 

Unsatb-. 

factory 

8. Help for Handicapped 

Have special provisions been made to 
assist disabled or handicapped persons 
during exit drills? 

9. Changing Conditions 

Have “blocked exit” drills been used to 
give training in emergency use of exits 
and stairways other than the usual ones 
designated? 

10. Surprise Alert 

Would the budding be vacated in prompt 
and orderly fashion if drills were held: 

a. on the first day of school?. 

b. when pupils are in the auditorium? ... 

c. when pupils are in the cafeteria? 


* 


d. when pupils are in the halls and stair- 
ways during intermission? 

11. Equipment Readiness 

Are fire escapes and exit facilities 
checked for safety frequently and 
regularly?.... 

* 

12. Progress Record 

Are accurate records kept of the essential 
elements of each drill — speed, order, 
special emergencies, guidance given to 
particular groups of individuals? 

-13. Perfect Signal System 

Is the drill signal unmistakable, heard 
everywhere, known to everyone, and 
free from mechanical imperfections which 
might render it inoperative? 

14. Quickest Warning 

Is there a bell switch at several con- 
venient locations, and is it conspicu- 
ously labeled? 

15. Substitute Signal# 

In the event that the electric fire alarm 
system were inoperative, have pupils 
been trained to respond to an emergency 
hand bell signal? 


\ 

r 

4 


0 
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(Check the prorer space to indicate how you evaluate the emergency evacuation prepa- 
ration of your school system.) 


ANSWERS 


QUESTIONS 


16. All Hands at Stations 


Satis- Accept- 

factory able 


Unsatis- 

factory 


Are custodians trained to turn off venti- 
lating fans and other drafts, to begin 
fire-extinguishing action (or see that it 
is in progress), and to direct fire-depart- 
ment personnel to the location of the 
fire? 

17. No One Is Indispensable 


Do engineers and custodians keep equip- 
ment (gas-main wrenches, etc.), charts 
Oocation of sprinklers, etc.), key tele- 
phone number (fire department, civil 
defense authorities, etc.), and all other 
appropriate information and equipment 
in readiness for their immediate use? 

18. No Recall Mistakes 

Is the recall signal one that could not 
possibly T&s mistaken for some other 
signal? 


\ 


\ 


19. Control Outdoors 

Are monitors, faculty members, or others 
assigned stations and duties to insure 
safety from traffic or other hasards out- 
doors? 

20. Battle Is the Payoff 

Could it be predicted that students 
wpuld react in essentially the Bame 
manner as they do for practice drills in 
conditions of actual emergency, such as 
smoke, blocked exits, natural disasters, 
and some degree of student panic? 


I 


V 
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Appendix D 

ABC's of Fire Extinguisher Use* 

T HE NATIONAL Fire Protection Association has given advice on 
safe methods of fighting small fires with portable fire extinguishers. 
Of great significance is advice about safety precautions: when and 
how to use various types of extinguishers, and how to select, main- 
tain, and mount portable extinguishers. 



How to Fight a Small Fire Safely 

♦ Take time to think, quickly nine u^ situation. 

♦ Qet everyone out, call Fire Department at once. 

+ Keep near door — so yon can have an escape. < 

+ 8tay low — out of beat and smoke. 

+ Aim extinguisher at base of fire. 

+ Stay outtide email roome — shoot stream in. 

+ Ventilate only after fire ie out. But if fire gets 
large— pet out, close doors! 


For ordinary oombuetiblee, uee: 



+ Pressurised water — operates usually by squeezing 
handle or trigger. Bead instruction label. (Con- 
tains WATER or water with anti-freeze chemical.) 
+ Pump tank — operates by one band pumping handle, 
while other holds nozzle. (Contains' WATER or 
water with anti-freeze chemical.) 

♦ Soda-acid — operates by turning extinguisher upside- 
down. Has handle on bottom for Inverting. (Con- 
tains WATER, soda mixture, add — no anti-freeze. ) 
-f Dry chemical — multi-purpose — operates by squeez- 
ing handle or trigger. Read label. (Contains a 
POWDER commonly designated "A,B,C”.) 


•By the National Fire Protection Association (with alight adaptations to conform with 
requirements of the present bulletin). 

♦ 
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For flammable uids, use : 




4 Carbon dioxide (COi) — operates usually by squeez- 
ing handle or trigger. See Instruction label. (Dls-. 
charges as a HEAVY GAS that smothers fire.) 


4 Dry chemical — operates usually by squeezing han- 
dle or trigger. See Instruction label. (Contains 
one of two general types of POWDER — not to be 


mixed. One Is for Class B, C fires ; one for Class 
A, B, C fires.) 

4 Foam — operates by turning extinguisher upside 
down. (Contains WATER and Ingredient to make 
a heavy foam that smothers fire.) 

For electrical equipment, use: 

Nonconducting extinguishing agent, , such as — 


DO NOT USE SODA-ACID, FOAM or other water- 


Be Sure Your Fire Extinguishers Are Reliable 
4 Look for the Underwriters' Laboratories label or 
the Factory Mutual Approval Seal : 


(These labels mean that each extinguisher has met 
exacting requirements of construction and perform- 


4 Inspect extinguishers periodically, (Being mechan- 
ical devices, they should be serviced from time 
to time.) Refill Immediately after any use. 

4 Keep extinguishers within reach for anyone to 
use — and practice how to use them before a fire 
starts. 

4 Have the right type of extinguisher bandy at the 
right place. 

4 BEWARE ! Don’t risk your life on “beer can” size 
extinguishers (tin cans, “bombs,” aerosol contain- 
ers, plastic bottles) usually holding less than a , 
pint of liquid or 12 to 16 ounces of dry powder. To 
depend on such gadgets of such small capacity, 
limited range, and unknown reliability is dangerous. 



4 Carbon dioxide (COt) 

4 Dry chemical (B-C type) 

4 Dry chemical (multipurpose) 
4 Vaporizing liquid 


type extinguishers until electric power has been shut 


B 



UNDERWRITERS LABORATORIES 


FACTORY MUTUAL 


ance.) 
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Appendix E 


Potential Heat of Selected Building Materials, 
Together With Flame-Spread Index 1 


Material 


Woods 


Potential heat 


Thick- 

ness 

(inches) 


Dehsity 
(lb/ft) Weight 
basis 


Volume 

basis 


Unit- 

area 


(Btu/lb) 


(Btu/ft) 


basis 1 
(Btu/ft) 


Flame- 
spread 
index • 


Douglas fir, untreated 

Douglas fir (retardant 

treatment “A”) 

Douglas fir (retardant 

treatment “B”)_ 

Douglas fir (retardant 

treatment “C”) 

Maple, soft, untreated... 
Hardboard, untreated 

Ptaattys 

Polystyrene, wall tile.. „ 
Rigid, polyvinyl chlo- 
ride, retardant treated . 

Phenolic laminate : 

Polycarbonate resin 


% 

% 

% 

y* 

i 

- y* 

o' 075 

. 147 
.063 

y* 


3a o 


8,400 


319X10 


37.2 

47.2 

3a 8 
39. 5 
59. 8 


8,290 

7,860 

7,050 
7,940 
a 530 


65. 4 


17, 420 


308 

371 

274 

314 

510 

1, 140 


86.0 
76.4 
7a 7 


9,290 
7,740 
13, 330 


799 

592 

1,050 


69 • 
5 
3 
1 

82 

150 


335 

10 

107 

56 


* 


Glass fiber, semirigid, no 

vapor barrier 

Rock wool batting, 

paper enclosure 

Roof insulation board 

Cork (reconstituted cork 

sheet) 

Cellulose mineral board.. 

Concrete 


Cinder aggregate.. 

Slag aggregate 

Shale aggregate... 
Calcareous gravel 

aggregate.* 

Siliceous gravel 
aggregate 


See footnotes at end of table. 


1 

3 

1 

y* 

2 


3.0 

2. 4 
10. 4 

14. 8 
47. 8 


93.0 
110 . 1 
80.5 

133. 1 

166.8 


3,040 

9. 1 

1,050 

2. 5 

3, 380 

35. 1 

11, 110 
2,250 

164 

108 

3,080 

286 

* 80 

&9 

10 

0.5 

-250 

-33. 1 

-40 

-6.7 





61 > 

174 

1.3 

0.0 
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s* 

Material 


Cement 


entJfill. 

,nt^d 


Asbestos cement 
Asbestos cement 
+ 20 mil paint. 

g**«4k 

CaSO«-2HiO, hydrated 

neat gypsum 

Perlite aggregate plaster, 
21-percent aggregate... 
Sand aggregate plaster, 
68-percent aggregate.. 
Vernuculite aggregate 
plaster, 15-percent 

aggregate 

Gypsum board "A". 

Gypsum board “A” with 

paper removed 

Gypsum board “A” + 

alkyd gloss paint 

Gypsum board "B” 


oyps 

Metal diamond mesh. 

Metal diamond mesh, 
paint removed 

Metals 

Structural steel — 

unpainted ..... 

Magnesium 

Aluminum 

Brass 

Zinc 


Thick- 

ness 

(inches) 


Paint "E” (dried paint 

film) 

Asphalt shingles (fire- 

retardant) , 

Building paper (asphalt- 

• impregnated) 

Building paper (rosin- 

sised) 

Linoleum tile 

Brick, red-face 

Charcoal, coconut 


K. 

a 41 
1 


i 

% 


K 

025 

019 


.060 
. 128 
004 
004 
024 
036 


.05 

y* 

042 

018 

H 

2K« 


Density 

0b/ft) 


117. 0 
159. 2 

137.9 

53.2 

101.8 


51.2 
50. 5 

46.6 

46.7 
51.2 


55.3 

405 

401 


489 

122 

165 

534 

556 

710 

415 


70. 7 

42. 8 

23.6 
86.0 
139. 1 


Potential heat 


Weight 


NoT*mb«*lSo! nlent 01 Commeroe ’ National Bi 

1 BlMd nnon toti) AYnmM cnrfaM mr»m 




80 

390 

-290 

70 

-50 


-90 

760 

-270 

880 

650 


310 

1,230 

660 


‘230 

10,800 

30 

100 

60 

280 

760 


3, 640 

8,320 

13,620 

7,650 
7,760 
20 
13, 870 


Volume 

. ^ .8 • 

Unit- 

basis 

i (Btu/ft) 

area 
basis * 
(Btu/ft) 

9. 2 


62. 4 


-31.3 


40 


-5. 4 


-4 6 


3a 4 


-12.5 

* 

41.2 


33.0 


17. 0 



1, 370 

Ska 

420 


190 


5, 400 


0. 8 


& 9 


32 


278 


2,390 


a 



583 


181 


667 


2.2 





Flame 

spread 

index 


.0 

.7 

.0 

.0 

.0 


« 


14 


ao 

7.9 


0.0 

.0 


30 

123 

385 

192 

106 

0.0 


Standards. Ttcknlcal Nt*i BuBdin, 44:186 

Based upon total exposed surface area. 
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Appendix F 

Chronology of a School Fire 

A FEW YEARS AGO a devastating winter-time fire (occurring in 
a school building constructed of ordinary combustible masonry 
materials) burned to death on the premises 3 teachers and 87 pupils. 
At the time of the fire many other pupils were seriously injured, 
and later in a hospital five more died as a result of bums and injuries. 

The following chronology of the fire 1 demonstrates that when a 
building* constructed of ordinary combustible masonry materials 
catches fire, precious little time is available for escape. 

Time 

( P.M. ) Incident 

2:25 Student leaves second floor classroom to carry waste paper to base- 
ment. 

2 :28 ESTIMATED START OF FIRE ( not visible to student) 

2 :30 Student returns to second floor, thinks be smells smoke, tells teacher. 
2 :31 Rm. #206 teacher confers with Rm. #207 teacher In hallway. 

2 :32 Rm. #207 teacher runs to school office — no one there. 

2 :33 Rm #207 teacher returns, smoke Is now definite. 

(Janitor outside has seen smoke, tells someone In adjacent build- 
ing to call fire department. ) 

2 :34 Rms. #206-07 pupils get ready to exit 

2 :35 Rm. #207 pupils go down rear fire escape, quite smoky. 

2 :36 Rm. #206 pupils go down interior stairway, heavy smoke at head 
height. 

2 :37 Rms. #206-07 pupils marched to building next door. 

2:38 Teacher returns from building where she left children, pulls the 
school bnilding fire alarm. Rm. #210 teacher notes heat, opens door, 
heavy smoke rolls in. 

2:39 Two janitors erect private ladders to second-floor windows; 

2 :40 Pupils march out of south wing of building OK. 

2 :41 FIRST ALARM TO FIRE DEPARTMENT via phone. 

2 :42 Engine, truck, squad en route on streets. 

2:43 Pupils start to Jump from second-floor windows. 

2 :44 Engine arrives, lays hose lines, erects two ladders, radios 2-11. 

2 :45 Police squad sees smoke, radios for help. 

2 :46 Truck ladders building, uses life nets. Battalion Chief arrives. 

2 :47 Clock In Rm. #212 stopped on account of the heavy fire. 


* 1 From a publication (with slight adaptations to conform with requirements of the 
present bulletin) by the Federation of Mutual Fire Insurance Companies — It Tour Student 
Houtimg firt-Bofet I960, 2d ed., p. 48). 



2 :48-2 :56 Rescue and firefighting. 

2:67 Roof collapses, radio 6-11 alarm (maxim am response for the city 
fire department) 

4 :17 Box 6182 struck out 

At 2 :25 P.M. no smoke was evident in the second-floor corridor— at 
2:36 P.M. (11 minutes later) pupils encountered heavy smoke as 
they exited. There was an 8-minute delay in sounding the building 
fire alarm. There was an unexplained 8-minute relay in calling the 
fire department The fire department took only 2 minutes to get 
there and go to work — when they arrived the second-floor corridor was 
100-percent unusable, and pupils were already jumping from win- 
dows. This was the third worst school disaster in the history of the 
United States. THIS COULD BE REPEATED ANYWHERE ! 


i 
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Appendix G 

Needed Research 





A LTHOUGH much research has been done concerning the nature 
and growth of fire, fire-detective and fire-protective equipment, 
and the way in which materials are affected by fire, it still appears 
that much more research needs to be conducted in these and in other 
areas. More specifically, additional research is recommended in the 
following areas: 

♦ The way in which an incipient Are starts and grows. 

+ The way in which building design, mass, construction, and even stairways 
affect fire growth. , 

■f The use, effectiveness, and methods of opening large-size venta. 

♦ Methods for opening and dosing Are doors effectively, especially in terms 
of saving lives. 

♦ Automatic Are-detection equipment, especially for smoke detection. 

♦ Effective methods of classifying Are- and smoke-sensitive equipment. 

♦ Sprinkler systems that will provide greater life-safety protection than 
the protection currently available. 

♦ Smoke and heat conditions that affect the safety of lives. 

* Building materials as they inhibit or contribute to Are spread. 

♦ The smoke toxicity of various building materials. 

♦ The subsequent effect of one building material upon another building 
material during the course of an uncontrolled Are. 

+ The cost of complete detection and protection equipment in light of re- 
duced insurance rates and added life protection. 
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Appendix H 

Materials for Further Study 


L Curriculum 


1. National Commission on Safety Education, 1*01 Sixteenth Street NW, Wash* 
ington $, D.C. 


PUBLICATIONS 


General 


Checklist of Safety and Safety Education In Yourselves. 1968. 
Guide to Selected Safety Education Films. 1961. 

The Expanding Bole of School Patrols. 1953. 

The Teacher-Fireman Team. 1968. 

Elementary 

Fire Safety : For Teachers of Intermediate Grades. 1960. 

Fire Safety : For Teachers of Primary Grades. 1960. 

Other Schools Plan Safe living. 1966. 

Unit Guides for Too : Safety In Intermediate Grades. I960. 
Unit Guides for You : Safety In the Primary Grades. 1960. 


Secondary 

Fire Safety : For Junior High Schools. 1960. 

Fire Safety : For Senior High Schools. 1961. 

Safe Use of Electrical Equipment 1961. 

College and University 

Safety Education for Teachers. (Part 1, 1946 ; part II, 1947.) 
Fire Safety for College Residence Buildings. 1962. 


CLASSROOM POSTERS 


Keeping Your Home Free From Fire (a aeries). 1967. 


FILMS AND FILMSTRIPS 

Fire in Their Learning. 1964. 16 mm. sound. 19 min. 

Preventing Fires In Your Home. n.d., 60 frames. 

Preventing Fires In Your School and Other Public Buildings. n.d., 40 
frames. 

2. Other Sources 

PUBLICATIONS 


The International Association of Fire Chiefs, 282 Madison Avenue, New York 
16k N.Y. 

Fire Prevention for Secondary Schools, by the University of Southern Cali- 
fornia Laboratories. 1962. 


National Board of Fire Underwriters, 85 John Street New York 88, N.Y. 
80 Selected Movies. n.d. 
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IL Equipment 

i e following is a list of publications available from the three 
sources indicated. 

** N * Uond Board ot Fire Underwriter®, 85 John Street, New York 38, N.Y. 
Dry-Pipe Valve* (NBPU No. 18B). 1002. 

1 Fire Protection Association, 60 Batterymarch Street, Booton 10, 

Building Construction and Material* (NFPA No. 261). lwi. 

Carbon Dioxide Extinguishing Systems ( NFPA No. 12) . 1961. 

Code for Protection Against Lightning ( NFPA No. 78) . 1009. 

Foam Extinguishing Systems ( NFPA No. 26) . 1960. 

^NFPaV^*^*)* ^OOl^ BUrDln * Charact «ri8tlcs of Building Materials 

Recommended Systems to r the Identification of the Fire Ha cards of Mate- 
rials (NFPA No. 704). 1961. 

Standard for the Installation of Fire Doors and Windows (NFPA No. 80). 
1961. 

Supervision and Control of Valves (NFPA No. 26). 1908. 

Materials (NFPA No. 255). 1961. 

1 Underwriters Laboratories, Inc. 267 East Ohio Street, Chicago 4, HL 
Air-Conditioners, Central Cooling (UL 460). 1907. 

ranch-CIrcuit and Service Circuit-Breakers ( UL 088). 1961. 

Christmas-Tree and Decorative-Lighting Outfits (UL588). 1961. 

Control Units for Fire-Protective Signaling Systems ( UL 864) . 1950. 
Dry-Chemical Hand Fire Extinguisher (UL 299). 1950. 

K p950* C ^^^g F * xturea * or Use in Hacardous Locations (UL 844). 

Electric Oil Burner ( UL 574) . 1959. 

Fire Door Frames (UL 63). 1961. 

Fire Test of Door Assemblies ( UL 10V. 1907. 

Flame Tests of Flame-Resistant Fabrics ( UL 214 ) . 1956 . ‘ 

Fuses (UL 198). 1955. ~ 

Heat Pumps ( UL 559) . 1959. 

Hose Valves- Fire (UL 688). 1958. y 

Hydrants, Private and Municipal Fire Department Services (UL 246). 
1958. i 

Ofl Burners ( UL 296) . 1959. 

Outlet Boxes and Fittings (UL514). 1951 . 

Panic Hardware (UL 305). 1955. 

Radio and Television Receiving Appliances ( UL 492) . 1958. 

Snap Switches for Use in Hazardous Locations ( UL 844) . 1954. 

Standard for Alarm Valves ( Subject 193) . 1952. 

Standard for Waste Cans (Subject 32). 1954 . 

Tin-Clad Fire Doors ( UL 10a ) . 1956. 


130 


O. & GOVERNMENT PRINTING OFFICE : 18M O • 

•4 



